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PREFACE. 


'^IIE  following  Effay  is  fo  fbort,  that 
tiiere  is  no  occafion  for  a long 
preface  to  introduce  it  to  the  readers 
notice.  One  of  the  principal  ends  of  it  is 
to  do  away  a general  prejudice  in  favour 
of  fpcffacles,  namely,  that  they  a6i  as 
prefervers;  a prejudice  which  has  caufed 
numbers  to  ufe  glaffes,  before  they  could 
be  of  any  eflbntial  fervice;  who  thereby 
force  their  eyes  into  an  unnatural  ftate, 
and  bring  on  a very  unpleafant  habit.  To 
lemedy  this  evil,  the  marks  are  diflinflly 
pointed  out,  which  determine  when  the 
ufe  of  glaffes  will  be  ferviceable  to  the  eye. 
By  an  attention  to  the  rules  here  laid  down, 
they  will  be  taught  neither  to  anticipate 
evil,  by  a premature  ufe  of  fpeflacles;  nor. 
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by  too  long  a delay , to  ftrain  and  injure 
their  fight. 

A fecond  end  was^  to  difFufe  more 
generally  a knowledge  of  the  fubjeft  among 
the  venders  of  this  article,  particularly 
thofe  who  live  in  the  country;  and  this 
was  the  more  neceffary,  as  numerous  in- 
hances  are  continually  occurring  to  every 
optician,  of  thofe  whole  fight  has  been 
injured  by  an  improper  choice  of  fpe6lacles. 

The  nature  of  the  Elfay  has  given  me  an 
opportunity  of  pointing  out  rules  for  the 
prefervation  oT  the  fight,  and  avoiding 
what  may  be  hurtful  to  it.  Among  the 
latter,  the  two  principal  articles  are,  the 
ufe  of  reading-glafifes,  and  opake  lhades  to 
candles ; both  of  which,  I have  reafon  to 
think,  are  extremely  prejudicial  to  the 
eyes. 

As  this  Elfay  may  probably  fall  into  the 
hands  of  thofe  who  may  have  no  oppor- 
tunity of  confulting  more  fcientific  works 
I have  concluded  it  with  an  account  of 
fquinting,  the  proper  methods  of  afeertain- 
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ing  the  nature  of  it,  and  the  befl  known 
remedies  for  it. 

I have  here  to  notice  an  error,  into 
which,  in  common  with  mofl;  late  anato- 
mifts,  I have  fallen,  with  refpeft  to  the 
ftrufture  of  the  iris,  and  the  fituation  of 
the  cryftalline.  Mr.  O’Halloran  afferts,  that 
the  iris  is  not  flat,  but  very  convex,  and 
that  the  infide  of  the  iris  adheres  clofely  to 
the  anterior  part  of  the  vitreous  humour, 
except  where  it  opens  for  the  lodgment  of 
the  cryftalline,  and  confequently  that  there 
is  no  pofterior  chamber  for  the  aqueous 
humour.  For  a fuller  account,  I muft 
refer  the  reader  to  the  author  s paper.* 

I take  this  oppuicuulty  of  thanking  my 
friends  for  feveral  valuable  remarks  and 
correftions,  but  particularly  W.  C.  Wells, 
M.  D.  author  of  an  Eflay  on  fingle  vifion 
with  two  eyes,'' printed  for  Cadell ; a Trea- 
tife  which  every  one  fhould  read,  who  is 
defirous  of  feeing  that  difficult  fubjed  put 
in  a clear  light. 

I have 

* Tranfadlions  of  the  Royal  Irifli  Academy  for  the 
year  1788. 
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TT  is  propofcd  in  this  eflay  to  inftrudl  thofe 
whofe  eyes  are  beginning  to  fail,  how  to 
form  a right  judgment  of  the  ftate  of  their  fights 
and  of  the  means  of  preferving  it ; how  to  de- 
termine when  the  ufe  of  fpediacles  is  neceffary, 
and  fo  to  ufe  them,  that  the  fight  may  neither 
be  injured  by  a premature  application  of  glalTes, 
nor  ftrained  for  want  of  proper  affiftance. 

But  in  order  to  enable  the  reader  to  judge  for 
himfelf,  and  know  how  tq  chufe  his  fped;aclcs, 
when  a choice  becomes  neceffary,  it  will  be 
proper  firft  to  explain  the  ftrudlure  of  the  eye, 
^nd  the  means  by  which  viiion  is  performed : 
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for  by  underftanding  the  principles  on  which  the 
operations  of  this  wonderful  organ  depend,  he 
will  learn  how  it  may  be  impaired,  and  by  what 
affilled.  It  is  alfo  prefumed,  that  it  can  be  no 
unpleafing  fpeculation  to  obtain  an  idea  of  the 
fecretmechanifm  by  which  the  eye  communicates 
fo  many  diverfificd  and  animated  perceptions  to 
the  foul,  and  by  which  we  are  enabled  to  dif- 
cover,  with  fo  much  eafe  and  rapidity,  every 
furrounding  objed. 

t 

In  the  flrudure  of  the  eye  w^e  find  the  mofl 
evident  manifellations  of  exquifite  art  and  defign, 
every  part  elegantly  framed,  nicely  adjufled,  and 
commodioufly  placed,  to  anfwer  in  the  moftper- 
fed  manner  every  pofTible  good  purpofe,  and 
thus  evince  that  it  is  the  work  of  unerring  wif^ 
dom,  prompted  to  adion  by  infinite  love. 

So  manifold  are  the  blefTings  we  derive  from 
this  organ,  that  the  mind  of  man  feems  almoft 
inadequate  to  the  conception,  and  his  pen  to  the 
defeription  of  them.  While  it  forms  our  ideas 
of  magnitude  and  difiance,  it  annihilates  fpace, 
by  placing  the  neareft  and  moft  difiant  obj eds 
clofe  together.  To  it  we  are  indebted  for  the 
delightful  fenfations  that  arife  from  the  propor- 
tion and  variety  of  forms,  the  harmonious  mix- 
ture 
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lure  of  colours,  and  the  graces  of  beauty.  Ic 
enables  us  to  leek,  to  fee,  and  to  chufe  our  food ; 
to  go  here  and  there,  as  the  calls  of  friendlhip,  or 
the  occalions  of  bulinefs,  require ; to  traverfe 
the  ocean,  ranfack  the  bowels  of  the  earth,  vific 
diflant  regions,  accumulate  wealth,  and  multiply 
knowledge.  Aflifted  by  it,  we  become  ac- 
quainted with  the  works  of  the  Creator,  and  can 
trace  his  wifdom,  his  power,  and  his  goodnefs, 
in  the  texture  of  plants,  the  mechanifm  of  ani- 
mals, and  the  glories  of  the  heavens. 

The  value  of  this  fenfe  is  heightened,  when 
we  coniider  the  miferics  attendant  on  the  want 
of  it;  for  among  the  numerous  evils  that  afflict 
the  human  race,  there  is  none  morejuflly  dreaded, 
nor  more  deeply  deplored,  than  a deprivation  of 
light.  It  is  to  have  one  of  the  chief  inlets  of  hap- 
pinefs  cut  off,  to  be  fliut  up  in  perpetual  dark- 
nefs,  to  labour  under  ten  thoufand  inconve- 
niences, and  to  be  expofed  to  continual  dangers. 
How  poignantly  this  lofs  was  felt  by  our  great 
poet,  is  painfully  evident  from  his  own  words: 

“ With  the  year 

Scafons  return  ; but  not  to  me  returns 
Day,  or  the  fweet  approach  of  ev’n  or  morn. 

Or  fight  of  vernal  bloom,  or  fummer's  rofe, 
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Or  flocks,  or  herds,  or  human  face  divine  5 
But  cloud  inftead,  and  ever-during  dark 
Surrounds  me,  from  the  chearful  rays  of  men 
Cut  off,  and  for  the  book  of  knowledge  fair, 
Prefented  with  an  univerfal  blank 
Of  nature’s  works,  to  me  expung’d  and  raz’d. 
And  wifdom  at  one  entrance  quite  fhut  out.” 

A ftjort  Defeription  of  the  Eye, 

0 

In  deferibing  the  eye,  it  is  natural  to  confider, 
firfl,  the  external  parts,  then  the  internal,  or 
thofe  which  are  more  immediately  fubfervient  to 
the  purpofes  of  viflon. 

The  eye,  as  is  well  known,  is  fltuated  below 
the  forehead ; it  is  placed  in  a bony  cavity, 
called  the  orbit ; the  form  is  globular,  it  is  com- 
pofed  of  feveral  coats  and  humours,  and  furnifhed 
with  veflels  properly  adapted  to  it’s  various 
fun(fl:ions. 

The  eye  confifls  of  feveral  coats  or  teguments, 
which  form  a hall  perfe^ftly  globular  except  on 
the  fore  part,  which  is  a little  more  protuberant 
than  the  reft.  Within  this  ball  are  included 
three  different  liquids  or  tranfparent  fubftances, 
called  humours. 
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The  orbit  of  the  eye  is  of  a conical  fliape, 
but  rather  irregular  m it’s  dimentions ; it  is  com- 
pofed  of  fcven  bones,  and  lined  with  fat,  which 
forms  a foft  bed  for  the  eye  to  reft  on,  and  faci- 
litates it’s  various  motions.  A confiderable  part 
of  the  bottom  of  the  orbit  is  open  for  the  ad- 
miflion  and  tranfmiflion  of  the  nerves,  veins, 
and  arteries. 

Thofc  prominent  arches  of  hair,  which  we 
term  the  eyebrows^  aelend  the  eyes  from  the 
light  when  it  is  too  ftrong,  and  prevent  their 
being  incommoded  by  any  fubftances  that  might 
Aide  down  the  forehead,  and  thence  fall  into  the 
eyes.  That  the  eyebrows  may  be  more  effec- 
tually ufeful,  and  form  a more  perfedt  fcrcen,  they 
are  furnifhed  with  mufcles  to  draw'them  down, 
and  corrugate  them  ; and  when  wc  are  walking 
in  a dufty  road,  or  when  we  are  expofed  to  a daz- 
zling light,  we  pull  down  the  eyebrows,  and 
thereby  fliadc  the  eye  from  the  glare,  and  protedt 
it  from  the  drift.  We  may  gather  from  hence, 
that  thofe  (hades  which  encompafs  the  forehead, 
and  that  project  about  three  inches  from  it,  are 
properly  adapted  to  guard  weak  eyes  from  every 
offenfive  glare  of  light. 

The  prominency  of  the  eyebrows  gives  a cha- 
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racier  to  the  face ; and  hence  Le  Brun,  in  his 
dire(fiions  to  a painter,  with  regard  to  the  paflions, 
places  in  them  the  principal  force  of  expreflion. 
The  eyebrows  form  a deep  fliade  on  the  canvas, 
which  relieves  the  other  colours  and  features.  A 
deprefhon  of  eyebrow  is  an  indication  of  con- 
cer.'i  and  grief;  whilft  an  elevation  thereof  fhews 
that  the  mind  is  either  alfecled  with  joy,  or  en- 
joying the  ferene  delights  of  tranquillity. 

The  eyelids^  like  two  fubflantial  curtains, 
protediand  cover  the  eyes  while  we  fleep;  when 
w^e  are  awake,  they  diffufe,  by  their  motion,  a 
fluid  over  the  eye,  which  cleans  and  poliflies  it, 
and  thus  renders  it  litter  for  tranfmitting  the  rays 
of  light. 

Each  eye  is  furniflied  with  tw’o  lids,  the  one 
fuperior,  the  other  inferior,  joining  at  the  two 
extremities,  which  are  called  canthiy  or  angles. 
Both  eyelids  are  lined  with  a membrane,  which 
alfo  infolds  as  much  of  the  giobc  of  the  eye  as  is 
called  the  white,  and  it  prevents  any  duft,  or 
other  extraneous  particles,  from  getting  behind 
the  eye  into  the  orbit. 

That  the  eyelids  may  fhut  with  greater  exafl- 
pefs,  and  not  fall  into  wrinkles  when  they  are 
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elevated  or  deprefled,  each  edge  is  ftiffcncd  by  a 
cartilaginous  arch.  The  eyelalhes,  like 'two 
palifadcs  of  Ihort  hair,  proceed  from  thefe  carti- 
laginous edges,  warning  the  eye  of  danger,  pro- 
tecting it  from  draggling  motes,  and  warding  off 
the  wandering  fly.  They  alfo  intercept  many 
rays  proceeding  from  objeCfs  that  are  above  the 
axis  of  vilion,  and  thereby  render  the  images  of 
other  objects  more  di Hindi:  and  lively  : for,  as  in 
the  camera  obfeura,  the  image  is  always  brighteft 
when  no  rays  are  allowed  to  enter,  but  thofc 
which  form  the  pidfure.  The  eyelalhes  contri- 
bute their  (hare  in  giving  beauty  to  the  face,  to 
foften  the  outlines  of  the  eyelids,  and  throw  a 
mildnefs  on  the  features. 

Both  the  eyelids  are  moveable ; but  the  upper 
one  moftly  fo,  the  low'er  one  moving  but  little, 
being  rather  obfequioUs  to  the  motions  of  the 
adjacent  parts,  than  moved  by  any  particular 
forces  of  it’s  own.  The  hairs  of  the  eyelaflies 
grow  only  to  a certain  length,  and  never  need 
cutting : the  points  of  the  fuperior  one  are  bent 
upwards,  thofe  of  the  lower  eyelaili  downwards. 
Thus  whenever  we  can  trace  thino;s  to  their  final 

<X> 

caufe,  we  find  them  always  marked  with  defign, 
and  can  find  no  circumftance  fo  minute,  as  to 
efcape  the  attention  of  the  Supreme  Being. 

B 4 From 


8 


Essay  on  Vision. 


From  what  has  been  faid,  we  may  perceive 
why  the  fight  ofthofe,  whofe  eyelafhes  are  black, 
is,  in  general,  much  ftronger  than  thofe  who 
have  them  fair  or  white;  the  black  eyelafhes  are 
a better  lhade  for  the  eye,  and  reflecfl  no  light 
from  their  inner  fide,  to  weaken  and  efface  the 
picture  on  the  retina.  Mont  alt  us  an  account 

of  a young  man,  whofe  eyelafhes  and  eyebrows 
were  of  an  intenfe  white,  and  his  fight  obfeure 
during  the  day,  but  clear  at  night.  This  perfon 
was  taken  prifoner  by  the  Moors,  who  dyed  his 
eyelaflies  black,  by  which  his  fight  was  much 
Itrengthened ; in  courfe  of  time  the  dye  was 
wafnecl  off,  and  the  fight  became  weak  again. 
Dr.  Ruffell,  in  his  natural  hiftory  of  Aleppo, 
fays,  that  it  is  the  cuftom  among  the  Turkifh 
worpen  to  black  the  infide  of  their  eyelids,  not 
only  as  an  ornament,  but  as  a means  of  ftrength- 
ening  the  fight.  When  the  eyelafhes  are  lofl,  a 
fymptom  which  frequently  follows  a malignant 
fmall-pox,  the  fight  is  always  conhderably  im- 

By  fhutting  the  eyelids  partially,  we  can  ex- 
clude as  much  light  as  we  pleafe,  and  thus  further 
defend  the  eyes  from  too  flrong  a light,  which 
every  one’s  experience  proves  to  be  as  injurious 
to  them,  as  more  grofs  matter.  Numerous  arc 
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the  melancholy  indanccs  on  record,  which  con- 
firm this  truth:  Xenophon  relates,  that  many  of 
his  troops  were  blinded  by  the  flrong  reHedlion 
of  light  from  the  fnow  over  which  they  were 
obliged  to  march.  Dionyfius,  the  tyrant  of  Si- 
cily, among  other  means  which  he  ufed  to  gra- 
tify his  revenge,  and  fatiate  the  cruelty  of  his 
temper,  was  accuftomed  to  bring  forth  his  mi- 
ferable  captives  from  the  deep  receifes  of  the 
darkeft  dungeons,  into  white  and  well-lighted 
rooms,  that  he  might  blind  them  by  the  fudden 
tranfition  from  one  extreme  to  the  other.  Ac- 
tuated by  principles  equally  cruel,  the  Cartha- 
ginians cut  otf  the  eyelids  of  Regulus,  and  then 
expofed  him  to  the  bright  rays  of  the  fun,  by 
which  he  was  very  foon  blinded. 

Thefe  fadls  make  it  clear  that  a protuberant 
eye  is  not  fo  well  conftituted  for  vifion,  as  one 
that  is  deep  funk  in  the  head  : neither  extreme  is 
indeed  defirable,  yet  undoubtedly,  of  the  two, 
that  which  is  deep  fet  is  preferable,  as  affording 
the  cleareft  fight,  and  being  lead  liable  to  in- 
juries from  external  accidents. 

I 

Thofe  animals  which  have  hard  cruftaceous 
eyes,  as  the  lobfler,  crab,  &c.  have  no  eyelids ; 
whereas  moft  brute  anmals  have  an  additional 

one. 
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one,  called  the  ninitaiing  memhraney  which 
they  draw  over  their  eyes  like  a curtain,  to  wipe 
olf  whatever  incommodes  them. 

The  velocity  with  which  the  eyelids  move  to 
and  Iro  is  fo  great,  that  it  does  not  in  the  leaft; 
impede  the  fight.  1 his  curious  circumftance 
may  be  illuftrated  by  the  well-known  phaeno- 
menon  of  a burning  coal  appearing  like  a ring 
of  fire,  when  whirled  round  about  with  rapidity, 
in  the  circumference  of  a circle.  Now  it  is  highly 
probable,  that  the  fenfation  of  the  coal,  in  the 
feveral  places  of  the  circle,  remains  on  the  mind 
until  it  returns  again  to  the  fame  place.  If, 
therefore,  our  eyelids  take  no  longer  time  to  pafs 
and  repafs  upon  our  eyes,  than  what  the  coal  of 
fire  takes  to  go  round,  the  imprefiion  made  by 
any  objed  on  the  eye  will  fuffer  no  fenfible  inter- 
ruption from  this  motion. 

To  prevent  the  eyelids  adhering  together,  they 
are  fupplied  wuth  a row  of  febaceous  glandules, 
which  difeharge  a foft  liniment,  that  mixes  with, 
and  is  wafhed  off  with  the  tears. 

The  lachrymal  gland  is  placed  in  the  upper 
and  outer  part  of  the  orbit.  It  is  defigned 
to  furnifii  at  all  times  water  enough  to  keep  the 
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outer  furfacc  of  the  eye  moifl,  and  thus  give  the 
cornea  a greater  degree  of  pellucidity.  In  order 
that  this  liquor  may  be  rightly  difpofed  of,  wc 
frequently  clofe  the  eyelids  without  being  con- 
feious  of  it. 

At  the  inner  corner  of  the  eye,  between  the 
eyelids,  flands  a caruncle,  w'hofe  office  feems  to 
be  to  keep  that  corner  of  the  eye  from  being 
totally  clofed ; fo  that  any  tears,  &c.  may  flow 
from  under  the  eyelids  when  w'e  fleep,  into  the 
pun^a  lachrymaliay  which  are  little  holes,  one 
in  each  eyelid,  near  the  corner,  for  carrying 
into  the  nofe  any  fuperfluous  tears. 

The  eye  is  furnifhed  with  flx  mufcles,  which 
fpread  their  tendons  far  over  the  eye;  by  thefe  it 
can  be  moved  upwards  and  downwards  to  either 
fide,  and  in  every  intermediate  diredlion,  and 
thus  view  furrounding  objefts  without  moving 
the  head.  To  facilitate  thefe  motions,  a great 
quantity  of  loofe  fat  is  placed  all  round  the  globe 
of  the  eye,  between  it  and  the  orbit.  Four  of 
the  mufcles  are  ftrait,  and  two  oblique;  of  the 
jftrait  mulcles,  two  are  fituated  vertically  oppofite 
one  another,  and  the  other  two  horizontally. 
Each  of  the  fix  has  a proper  name,  according  to 


22 


Essay  on  Vision, 


it  s fituation  and  office.  I cannot  pafs  over  the 
inufcles,  vdchout  taking  notice  of  a ftriking  in- 
llance  of  defign  in  the  wife  difpofition  of  the 
parts.  It  is  fometimes  necelTary  to  have  an  ob- 
lique motion  of  the  eye,  tovvards  the  aofe,  and 
there  being  no  room  on  that  fide  for  mufcles,  a 
fmall  bone  is  placed  on  the  fide  of  the  nofe,  with 
a hole  in  it,  to  ferve  as  a pulley,  through  which 
the  tendon  of  a mufcle  paffes  to  a convenient  in- 
fertion,  and  thereby  fuch  an  oblique  motion  is 
given  to  the  eye,  as  would  other  wife  have  been 
impoffible. 

The  eyes  are  placed  in  the  moft  eminent  part 
of  the  body,  near  the  brain,  the  feat  of  fenfation. 
From  their  elevated  lituation,  our  profpecl  is  en- 
larged, and  the  number  of  objects,  taken  in  at 
one  view,  increafed ; we  command  an  ample 
horizon  on  earth,  and  a glorious  hemifphere  of 
the  heavens. 

4 

Every  part  of  the  human  frame  affords  indif- 
putable  proofs  of  the  wifdom  and  beneficence  of 
it’s  Creator,  becaufe  all  are  adapted  to  anfwer  in 
the  beft  manner  the  end  for  which  they  were 
formed.  Thus  the  globular  figure  of  the  eye  is 
the  mofi:  commodious  that  we  can  form  any  idea 
pf,  the  beft  adapted  for  facilitating  the  various 
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motions  of  the  eye,  for  containing  the  humours 
w ithin,  and  receiving  the  images  from  without. 

Many  are  the  advantages  that  are  derived  from 
our  having  two  eyes,  fome  that  are  know^n,  others 
that  are  unknown ; for  the  correfpondence  of  the 
double  parts  in  the  human  frame,  and  their  rela- 
tion to  the  tw'o  great  faculties  of  the  human 
mind,  has  not  been  fufficiently  attended  to  by 
anatomifts.  By  having  two  eyes,  the  fight  is 
rendered  ftronger,  and  the  vifion  more  perfedl ; 
for  as  each  eye  looks  upon  the  fame  objedl,  a 
more  forcible  imprefiion  is  made,  and  a livelier 
conception  formed  by  the  mind. 

The  eyes  together  view  an  objecfl  in  a differenc- 
fituation  from  what  either  of  them  apart  would 
do,  and  enable  us  to  perceive  final  1 difiances 
accurately.  Hence  we  find,  that  thofe  who  have 
loft  the  fight  of  one  eye,  are  apt  to  make  miftakes 
in  the  diftances  of  objedls,  even  within  arm’s 
length,  that  are  eafily  avoided  by  thofe  who  fee 
with  both  eyes.  Such  miftakes  are  principally 
feen  in  fnufhng  a candle,  threading  a needle,  or 
in  filling  a tea-cup.  This  aptnefs  to  misjudge 
diftances  and  fituations  is,  however,  gradually 
diminifiied  by  time  and  pracftice. 


When 
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When  an  objedt  is  placed  at  a moderate 
diflance,  we  fee  more  of  it  by  means  of  the  two 
eyes,  than  we  poflibly  could  with  one;  the  right 
eye  feeing  more  of  the  right  fide,  and  the  left  eye 
more  of  it’s  rorrefponding  lide.  Thus  by  both 
eyes  wc  fee  in  fome  meafure  round  an  objedl:: 
and  it  is  this  which  aflifts  in  giving  that  bold 
relievo,  which  we  fee  in  nature,  and  which  no 
painting,  how  exquilite  foever,  can  attain  to. 
The  painter  muft  be  contented  with  fliading  on  a 
flat  furface ; but  the  eyes,  in  obfer'ving  natural 
objedls,  perceive  not  only  the  {hading,  but  a 
part  of  the  figure  that  lies  behind  thofe  very 
lhadings.  The  perception  we  have  of  difiance 
with  one  eye,  as  was  juft  now  obierved,  is  more 
uncertain,  and  more  liable  to  deception  than 
that  which  we  have  by  both;  therefore,  if  the 
lhadingand  relief  be  executed  in  the  beft  manner, 
the  pidlure  may  have  almoft  the  fame  appearance 
to  one  eye  as  the  objeds  themfelves  would  have, 
but  it  cannot  have  the  fame  appearance  to  both. 
This  is  not  the  fault  of  the  artift,  but  an  imper- 
fedion  in  the  art.  To  remove  thefe  defeds,  the 
connoiffeurs  in  painting  look  at  a pidure  with 
one  eye  through  a tube,  which  excludes  the  view 
of  all  other  objeds.  If  the  aperture  in  the  tube 
next  the  eye  be  fmall,  w e have  no  means  left  to 

judge 
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judge  of  the  diftaccc  but  the  light  and  colour^ 
which  arc  in  the  painter’s  power.* 

An  object:  feen  with  both  eyes,  appears  a little 
brighter,  or  more  luminous,  than  it  does  when 
feen  with  one  alone,  as  will  be  evident  by  look- 
ing alternately  with  both  eyes  and  with  one  only: 
and  the  diifcrence  of  brightnefs  will  be  ftill  more 
manifeft,  if  at  the  fame  time  that  a part  of  a Hat 
objedl,  of  an  uniform  colour,  is  feen  with  both 
eyes,  the  light  from  the,adjaccntpart  is  excluded 
from  one  of  them;  which  may  be  done,  by  ap- 
plying a book  to  one  fide  of  the  head,  fo  that  it 
may  reach  a little  forwarder  than  the  face.  But 
although  the  difference  of  brightnefs,  in  the  tw'O 
cafes,  is  very  perceptible,  yet  it  is  not  very  con- 
fiderable,  nor  is  it  eafy  to  determine  it  accurately. 
Dr.  Jurin,  by  a variety  of  experiments,  con- 
cluded, that  an  objodt  feen  with  both  his  eyes, 
appeared  only  one  thirteenth  part  brighter,  than 
when  feen  with  one  alone. 

/ 

Our  eyes  have  an  uniform  or  parallel  motion, 
by  which,  when  one  is  turned  to  the  right  or 
left,  upwards  or  downwards,  or  ffrait  forwards, 
the  other  always  goes  along  with  it  in  the  fame 
direeflion.  When  both  eyes  are  open,  we  find 

them 
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them  always  turned  the  fame  way,  as  if  both 
were  aded  upon  by  the  fame  motive  force.  This 
pha^nomenon  is  the  more  fingular,  as  the  muf- 
cles  which  move  the  two  eyes,  and  the  nerves 
which  ferve  thefe  mufcles,  are  entirely  diftind 
and  unconneded. 

To  account  for  and  explain  the  caufe  of  this 
motion,  has  puzzled  the  philofopher,  and  em- 
barralfed  the  anatomifl: : that  it  orginates  from 
the  grand  moving  principle,  or  generating  caufe 
within  us,  the  mind,  there  can  be  little  doubt; 
but  how  the  mind  operates,  to  produce  this  effed, 
we  are  altogether  ignorant.  Some  effedual  pur— 
pofes  arc  no  doubt  anfwered  by  this  motion,  for 
nothing  is  created  in  vain.  One  is  fuppofed  to 
be  that  of  feeing  objeeds  fingle  that  are  viewed 
with  both  eyes ; for  there  are  two  pidures  formed 
of  every  objed,  one  in  each  eye.  Hence,  if 
any  of  the  mufcles  of  one  eye,  either  from  fpafm, 
paralyfis,  or  any  other  caufe,  is  reftrained  from 
following  the  motion  of  the  other,  every  objecd 
will  be  feen  double.  The  fame  effed  is  produced, 
if  while  we  arc  looking  at  any  objed,  we  alter  the 
diredion  of  one  of  our  eyes,  by  preffing  it  afide 
wdth  the  finger;  aiv experiment  frequently  made 
by  children,  who  are  generally  delighted  with 
any  uncommon  appearance* 
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Whatever  may  be  the  caufe,  the  fact  is  certain,- 
that  the  objc6t  is  not  multiplied  as  well  as  the 
organ,  and  appears  but  one,  though  feen  with 
two  eyes : another  inftance  of  the  Ikill  of  the 
contriver  of  this  noble  organ,  and  the  exquilite 
arc  he  employed  in  the  formation  of  it. 

Having  confidered  the  principal  external  parts 
of  the  eye,  and  fnewn  that  they  are  framed  to 
prote(fl  this  delicate  organ,  with  a care  ftridily 
proportioned  to  it’s  curious  texture  and  extenfive 
iifefulnefs,  that  it  is  fortified  with  firong  bones, 
lodged  in  a deep  receptacle,  and  guarded  with  a 

I 

moveable  cover ; we  now  proceed  to  treat  of  the 
internal  parts,  or  thofe  which  confiitute  the  globe 
of  the  eye. 


Of  the  Globe  of  the  Eye. 

**  If  the  conftrudlion  of  the  univerfe  were  riot 
fo  evident  a proof  of  the  exifience  of  a fupremely 
wife  and  benevolent  Creator,  as  to  render  par- 
ticular arguments  unneceflary,  the  ftrudlure  of 
the  eye  might  be  offered  as  one,  by  no  means 
the  leaft;  this  inftance,  among  numberlefs  others, 
demonftrating  that  the  beft  performances  of  art 
are  infinitely  fhortof  thofe  which  are  continually 
produced  by  the  Divine  Mechanic. 
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The  globe  of  the  eye,  or  the  organ  of  fight, 
may  be  defined  in  general  as  a kind  of  cafe,  con- 
fiding of  feveral  coats,  containing  three  pellucid 
humours,  which  are  fo  adjufted.  that  the  rays 
proceeding  from  luminous  obje(fts,  and  admitted 
at  a hole  in  the  fore  part  of  the  eye,  are  brought 
to  a focus  upon  the  back  part  of  it,  where  they 
fall  upon  a foft  pulpy  fubftance,  from  whence 
the  mind  receives  it’s  intelligence  ofvifibleob- 
jetfis. 

t 

It  is  not  to  be  expecfled,  that  any  account 
given  of  the  eye  can  be  altogether  accurate;  for 
as  it  is  impolTible  to  examine  all  the  parts  of  the 
eye  whilft  in  a natural  and  living  date,  fo  it  is 
alfo  nearly  impodible,  w’hen  it  is  taken  out  of  it’s 
focket,  to  preferve  the  figure  of  the  parts  entire; 
a circumdance  which  accounts  for  the  difagree- 
ment  we  find  among  anatomids. 

Of  the  Coats  of  the  Eye, 

The  eye  is  compofed  externally  of  three  coats 
or  teguments,  one  covering  the  other,  and  form- 
ing a ball  perfedlly  globular,  except  at  the  fore 
part,  which  is  a little  more  protuberant  than  the 
red;  within  this  ball  are  three  difierent  fub- 
dances,  called  humours. 
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' The  firfl:,  or  outer  coat,  is  called  ihcfclerotica: 
the  fecond,  or  middle  one,  is  called  the  choroides: 
the  interior  one  is  named  the  retina. 

Sclerotica.  Cornea. 

The  exterior  membrane,  which  inclofes  and 
covers  the  whole  eye,  is  called  the  fclerotica 
and  cornea : it  is,  however,  ftridly  fpeaking, 
but  one  and  the  fame  membrane,  with  different 
names  appropriated  to  different  parts  : the  hinder 
and  opake  part  being  more  generally  denominated 
the  fclerotica,  the  fore  and  tranfparent  part  the 
cornea. 

The  fclerotica  is  hard,  elaflic,  of  a white 
colour,  refembling  a kind  of  parchment;  the 
hinder  part  is  very  thick  and  opake,  but  it  grows 
gradually  thinner  as  it  advances  towards  the 
part  where  the  white  of  the  eye  terminates.  The 
forepart  is  thinner,  and  tranfparent;  it  is  alfo 
more  protuberant  and  convex  than  the  reft  of 
the  eye,  appearing  like  a fegment  of  a fmall 
fphere  applied  to  a larger,  and  is  called  cornea 
from  it’s  tranfparency.  The  cornea  is  thick, 
ftrong,  and  infenfible ; it’s  tranfparency  is  ne- 
ceffary  for  the  free  admiflion  of  the  light.  This 
membrane  is  compofed  of  fcveral  plates,  laid 
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one  over  the  other,  replenifhed  with  a clear 
water,  and  pellucid  veffels;  thefe  plates  are  more 
evidently  diftindl  in  the  fore  than  the  hinder 
part.  The  fclerotica  is  embraced  on  it’s  ourfidc 
by  lix  mufcles,  by  which  the  eye  may  be  moved 
in  any  direction. 

ChoroideSt  Uvea.  Iris. 

Under  the  fclerotica  is  a membrane,  known 
by  the  name  of  the  choroides ; it  is  a foft  and  ten- 
der coat  compofed  of  innumerable  velTels ; it  is 
concentric  to  the  fclerotica,  and  adheres  clofely 
to  it  by  a cellular  fubflance,  and  many  veflels* 
This  membrane  is  outwardly  of  a brown  colour, 
but  inwardly  of  a more  ruflet  brown,  almoif 
black.  Like  the  fclerotica,  it  is  diftinguifhed 
by  two  different  names,  the  fore  part  being 
called  the  uvea^  while  the  hinder  part  retains 
the  name  of  the  choroides. 

The  fore  part  commences  at  the  place  where 
the  cornea  begins  ; it  here  attaches  itfelf  more 
firongly  to  the  fclerotica  by  a cellular  fubflance, 
forming  a kind  of  white  narrow  circular  rim : 
the  choroides  feparates  at  this  place  from  the 
fclerotica,  changes  it’s  direction,  turning,  or  ra- 
ther folding,  diredlly  inwards,  towards  the  axis 
of  the  eye,  cutting  the  eye  as  it  were  tranf- 

verfely ; 
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vcrfely:  in  the  middle 'of  this  partis  a round 
hole,  called  the  pupil,  or  light  of  the  eye  : the 
pupil  is  not  exadtly  in  the  middle  of  the  iris,  that 
is  to  fay,  the  centers  of  the  pupil  and  iris  do 
not  coincide,  the  former  being  a little  nearer  the 
nofe  than  the  latter. 

This  part,  when  it  has  changed  it’s  diredlion, 
is  no  longer  called  the  choroidcs;  but  the  ante-* 
rior  furface,  which  is  of  different  colours,  in 
different  fubjecls,  is  called  the  iris ; the  polferior 
furface  is  called  the  uvta^  from  the  black  colour 
wdth  which  it  is  painted.  The  iris  has  a fmooth 
velvet-like  appearance,  and  feems  to  confift  of 
fmall  filaments  regularly  difpofed,  and  dircHed 
towards  the  center  of  the  pupil. 

The  eye  is  denominated  blue,  black,  &c.  ac^ 
cording  to  the  colour  of  the  iris.  The  more 
general  colours  are  the  hazel  and  the  blue,  and 
very  often  both  thefe  colours  are  found  in  the 
fame  eye.  It  has  been  obferved,  that  in  general 
thofe,  whofe  hair  and  complexion  are  light- 
coloured,  have  the  iris  blue  or  grey ; and  on  the 
contrary,  thofe  whofe  hair  and  complexion  are 
dark,  have  the  iris  of  a deep  brown : wffether 
this  occalions  any  difference  in  the  fenfeof  vifion, 
is  not  difcoverable.  Thofe  eyes  which  are  called 
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black,  when  narrowly  infpedled,  are  only  of  a 
dark  hazel  colour,  appearing  black,  becaufe  they 
are  contrafled  with  the  white  of  the  eye.  “ The 
black  and  the  blue  are  the  moft  beautiful  colours, 
and  give  moft  fire  and  vivacity  of  expreftion  to 
the  eye.  In  black  eyes  there  is  more  force  and 
impetuofity ; but  the  blue  excel  in  fweetnefs  and 
delicacy.” 

The  pupil  of  the  eye  has  no  determinate  fize, 
being  greater  or  fmaller,  according  to  the  quan- 
tity of  light  that  falls  upon  the  eye.  When  the 
light  is  firong,  or  the  vifual  objedt  too  luminous, 
we  contradl  the  pupil,  in  order  to  intercept  a part 
of  the  light,  which  would  otherwife  hurt  or 
dazzle  our  eyes;  but  when  the  light  is  weak,  we 
enlarge  the  pupil,  that  a greater  quantity  may 
enter  the  eye,  and  thus  make  a ftronger  im- 
preftion  upon  it.  This  aperture  dilates  alfo  for 
viewing  diftant  objects,  and  becomes  narrower 
for  fuch  as  are  near.  The  contradtion  of  the 
pupil  is  a ftate  of  violence,  effedted  by  an  exertion 
of  the  will:  the  dilatation  is  a remiftibn  of  power, 
or  rather  an  intermiffion  of  volition."^  The  la- 
titude 

* Anatomifts  obferve,  that  in  animals  of  prey,  both  beads 
and  birds,  the  pupil  is  round  as  in  man,  which  fits  them  to 
fee  every  way ; but  in  large  animals  which  feed  on  grafs, 
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litudc  of  contraction  and  dilatation  of  the  pupil 
is  very  confiderable;  and  it  is  very  admirable, 
that  whilcthepupilchanges  it’s  magnitude  it  pre- 
ferves  it’s  figure. 

Anatomifts  are  not  agreed,  whether  the  iris  be 
compofed  of  two  fets  of  fibres,  the  orbicular  and 
radial,  or  of  either.  Haller  fays,  he  could  never 
difeover  the  orbicular  fibres,  even  with  a mi- 
crofeope;  the  radial  feem  vifible  to  the  naked 
eye,  and  are  fufficient  to  anfwer  all  the  purpofes 
required  in  the  motion  of  the  iris:  when  the 
pupil  is  contracted  the  radial  fibres  are  firair, 
when  it  is  dilated  they  are  drawn  into  ferpentine 
folds. 


In  children  this  aperture  is  more  dilated  than 
in  grown  perfons.  In  elderly  people  it  is  ftill 
fmallcr  than  in  adults,  and  has  but  little  motion; 
hence  it  is,  that  thofe  who  begin  to  want  fpeCta- 
cles,  are  obliged  to  hold  the  candle  between  the 
eye  and  the  paper  they  read,  that  the  firong  light 
of  the  candle  may  force  their  rigid  pupils  into 
fuch  a ftate  of  contraction,  as  will  enable  them 

C 4 • to 

the  pupil  is  oblong  horizontally,  for  taking  in  a large  circu- 
lar fpace  of  ground:  the  pupil  in  animals  of  the  cat  kind, 
which  climb  trees,  and  want  to  look  upwards  and  down- 
wards, is  oblong  vertically. 
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to  fee  dillincflly.  Thofe  who  are  fhort-fighted, 
have  the  pupils  of  their  eyes,  in  general,  very 
large;  whereas  in  thofe  whofe  eyes  are  pcrfeB:, 
or  long-fighted,  they  are  much  fmaller.  ' 

The  whole  of  the  choroides  is  opake,  by  which 
means  no  light  is  allowed  to  enter  into  the  eye, 
but  what  palTes  through  the  pupil.  To  render 
this  opacity  more  perfeft,  and  the  chamber  of 
the  eye  flill  darker,  the  poflerior  furface  of 
this  membrane  is  covered  all  over  with  a black 
mucus,  called  the  pigmentum  nigrum.  This 
pigment  is  ihinneft  upon  the  concave  fide  of  the 
choroides,  near  the  retina,  and  on  the  fore  fide 
of  the  iris;  but  is  thickeft  on  the  exterior  fide 
of  the  choroides,  and  the  inner  fide  of  the  uvea. 

The  circular  edge  of  the  choroides,  at  that 
part  where  it  folds  inwards  to  form  the  uvea, 
feems  to  be  of  a different  fubftance  from  the  reft 
of  the  membrane,  being  much  harder,  more 
denfc,  and  of  a white  colour;  it  has  been  called 
by  fame  writers  the  ciliary  circle,  becaufe  the 
ligamentum  ciliare  (of  which  we  fliall  foon 
fpeak)  arifes  from  it. 


Rcihia, 
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Retina. 

The  third  and  laft  membrane  of  the  eye  is 
called  the  retina,  becaufe  it  is  fpread  like  a net 
over  the  bottom  of  the  eye;  others  derive  the 
name  from  the  refemblance  of  the  net  which  the 
gladiators  called  reticjrii  employed  to  entangle 
their  antagonifts.  It  is  the  thinneft  and  lead: 
folid  of  the  three  coats,  a fine  expanfion  of  the 
medullary  part  of  the  optic  nerve.  The  convert 
fide  of  it  lines  the  choroides,  the  concave  fide 
covers  the  furface  of  the  vitreous  humour,  ter- 
minating where  the  choroides  folds  inwards. 
It  is  an  elfential  organ  ofvifion  ; on  it  the  images 
of  objeAs  arc  reprefented,  and  their  pidure 
formed.  This  membrane  appears  to  be  black 
in  infants,  not  fo  black  at  the  age  of  twenty,  of  a 
greyifh  colour  about  the  thirtieth  year,  and  in 
very  old  age  almofl:  white.  The  retina,  however, 
is  always  tranfparent  and  colourlefs : any  appa- 
rent changes,  therefore,  of  it’s  colour  mud:  de- 
pend upon  alterations  of  pigmentumy  which  is 
feen  through  it. 


Optic  Nerve. 

Behind  all  the  coats  is  fituated  the  optic  nerve, 
which  pades  out  of  the  fcull,  through  a fmall 
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hole  in  the  bottom  of  the  orbit  which  contains 
the  eye.  It  enters  the  orbit  a little  infle6led,  of 
a figure  fomewhat  round,  but  comprefled,  and 
is  inferred  into  the  globe  of  the  eye,  not  in  the 
middle,  but  a little  higher  and  nearer  to  the  nofe ; 
an  artery  runs  through  the  optic  nerve,  goes  hrait 
through  the  vitreous  humour,  and  fpreads  itfelf 
on  the  membrane  that  covers  the  backfide  of  the 
cryflalline. 

Monf.  Mariotte  has  dcmonflrated,  that  our 

0 

eyes  are  infenfible  at  the  place  where  the  optic 
nerve  enters : if,  therefore,  this  nerve  had  been 
fituated  in  the  axis  of  the  eye  itfelf,  then  the 
middle  part  of  every  obje(fl:  would  have  been  in- 
vifible,  and  where  all  things  contribute  to  make 
us  fee  beft,  we  fliould  not  have  feen  at  all;  but 
it  is  wifely  placed  by  the  divine  artift  for  this 
and  other  advantageous  purpofes,  not  in  the  mid- 
dle, but,  as  w'e  have  already  obferved,  a little 
higher  and  nearer  to  the  nofe. 

Of  the  Humours  of  the  Eye, 

The  coats  of  the  eye,  which  inveil;  and  fupport 
each  other,  after  the  manner  of  an  onion,  or 
other  bulbous  root,  include  it’s  humours,  by 
which  name  are  underftood  three  fubilances,  the 
one  a folid,  the  fecond  a fofe  body,  and  the  third 
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truly  a liquor.  Thefe  fubftances  arc  of  fuch 
forms  and  tranfparcacy,  as  not  only  to  tranfrnit 
readily  the  rays  of  light,  but  alfo  to  give  them  the 
polition  bed  adapted  for  the  purpofes  of  vifion. 
They  are  clear  like  water,  and  do  not  tinge  the 
object  with  any  particular  colour. 

Aqueous  Humour, 

The  mod  fluid  of  the  three  humours  is  called  the 
aqueous  one,  filling  the  great  interdicc  between 
the  cornea  and  the  pupil,  and  alfo  the  fmall  fpacc 
extending  from  the  uvea  to  the  crydalline  lens; 
it  is  thin  and  clear  like  water,  though  fomewhat 
more  fpirituous  and  vifcuous ; it  s quantity  is  fo 
confiderable,  that  it  fwells  out  the  fore  part  of 
the  eye  into  a protuberance  very  favourable  to 
vifion.  T[  he  uv^ea  fwims  in  this  fluid.  Jt  covers 
the  fore  part  of  the  crydalline ; that  part  of  this 
humour  which  lies  before  the  uvea,  communi- 
cates with  that  which  is  behind,  by  the  hole 
which  forms  the  pupil  of  the  eye.  It  is  included 
in  a membrane,  fo  tender,  that  it  cannot  be  made 
vifible,  nor  preserved,  without  the  mod  con- 
centrated lixivial  fluid. 

It  has  not  been  clearly  afeertained  whence  this 
humour  is  derived  ; but  it's  fource  mud  be  plen- 
tiful ; 
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tiful ; for  if  the  coat  containing  it  be  fo  wounded 
that  all  the  humour  runs  out,  and  the  e)i:bekept 
clofed  for  a feafon,  the  wound  will  heal,  and  the 
fluid  be  recruited. 

The  colour  and  conflflence  of  this  humour 
alters  with  age;  it  becomes  thicker,  cloudy,  and 
lefs  tranfparent,  as  we  advance  in  years,-  which 
is  one  reafon,  among  others,  w'hy  many  elderly 
people  do  not  reap  all  that  benefit  from  fpecflacles 
which  they  might  naturally  expccfl:. 

Cryfialline, 

The  fecond  humour  of  the  eye  is  the  cryflallincy 
which  is  as  tranfparent  as  the  purefi:  cryftal;  and 
though  lefs  in  quantity  than  the  aqueous  humour, 
yet  it  is  of  equal  weight,  being  of  a more  denfe 
and  folid  nature;  in  confifiency  it  is  fomewhat 
like  a hard  jelly,  grow-ing  fofter  from  the  middle 
outwards.  It’s  form  is  that  of  a double  convex 
lens,  of  unequal  convexities,  the  moft  convex 
part  being  received  into  an  equal  concavity  in 
the  vitreous  humour. 

The  cryftalline  is  contained  in  a kind  of  cafe, 
or  capfule,  the  fore  part  of  which  is  very  thick 
and  elfiflic^  the  hinder  part  is  thinner  and  fofter. 

This 
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This  capfule  is  fufpended  in  it’s  place  by  a muf- 
cle  called  ligamentum  ciliare,  which,  together  with 
the  cryftallinc,  divides  the  globe  of  the  eye  into 
two  unequal  portions;  the  hrft  and  frnaller  one 
contains  the  aqueous  humour,  the  hinder  and 
larger  part  the  vitreous  humour.  The  cryllal- 
line  has  no  vifible  communication  with  it’s 
capfule,  for  as  foon  as  this  is  opened  the  humour 
within  flips  clean  out. 

The  cryflalline  is  placed  fo,  that  it’s  axis  cor- 
refponds  with  that  of  the  pupil,  and  confequent- 
ly  it  is  not  exadlly  in  a vertical  plane  dividing  the 
eye  into  two  equal  parts;  but  fomewhat  nearer 
the  nofe.  It  is  formed  of  concentric  plates  or 
fcales,  fucceeding  each  other,  and  thefe  fcales 
are  formed  of  fibres  elegantly  figured,  and  wound 
up  in  a ftupendous  manner;  thefe  are  connefled 
by  cellular  fibres,  fo  as  to  form  a tender  cellular 
texture.  Between  thefe  fcales  is  a pellucid  li- 
quor, which  in  old  age  becomes  of  a yellow  co- 
lour. The  innermoh  fcales  lie  clofer  together, 
and  form  at  laft  a fort  of  nucleus,  harder  than 
the  reft  of  the  lens.  The  cryftalline  has  no  vi- 
fible communication  with  it’s  capfule,  fo  that 
when  this  is  opened,  it  readily  flips  out:  fome 
fay,  that  a fmall  quantity  of  water  is  effufed  round 
it.  Leeuwcnhoeck  has  computed  that  there  are 
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near  two  thoufand  laminae,  or  fcales,  in  one 
cryftalline,  and  that  each  of  thefe  is  made  up  of 
a lingle  fibre,  or  fine  thread,  running  this  way 
and  that,  in  feveral  courfes,  and  meeting  in  as 
many  centers,  and  yet  not  interfering  wdth,  or 
crofling  each  other. 


The  yellow  colour  wherewith  the  cryflalline  is 
more  and  more  tinged  as  we  advance  in  years, 
muff  make  all  objects  appear  more  and  more 
tinged  with  that  colour  : nor  does  our  being  in- 
fenfible  of  any  change  in  the  colour  of  objects, 
prove  to  us  that  their  colour  continues  the  fame; 
for  in  order  that  we  fliould  be  fenfible  of  this 
change,  the  tind:ure  muff  not  only  be  confider- 
able,  but  it  muft  happen  on  a fudden,  as  will  be 
more  fully  explained  hereafter.  In  the  cataradt 
'it  is  opake;  the  feat  of  this  diforder  is  in  the 
cryftalline  lens. 

Vitreous  Himotir. 

The  vitreous  is  the  third  humour  of  the  eye; 
it  receives  it’s  name  from  it’s  appearance,  which 
is  like  that  of  melted  glafs.  It  is  neither  fo  hard 
as  the  cryftalline,  nor  fo  liquid  as  the  aqueous 
humour;  it  fills  the  greateft  part  of  the  eye,  ex- 
tending from  the  infertion  of  the  optic  nerve  to 
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the  cryftalline  humour.  It  fupports  the  retina, 
and  keeps  it  at  a proper  diftance  for  receiving 
and  forming  diftindl  images  of  objeds. 

The  vitreous  humour  is  contai/'.ed  in  a very 
thin  pellucid  membrane,  and  concave  at  it’s  fore 
part,  to  receive  the  crydalline  ; at  this  place  it’s 
membrane  divides  into  two,  the  one  covering  the 
cavity  in  which  the  cryftalline  lies,  the  other 
palling  above,  and  covering  the  fore  part  of  the 
cryftalline,  thus  forming  a kind  of  fheath  for 
the  cryftalline.  The  fabric  of  the  vitreous  hu- 
mour is  cellular,  the  fubftance  of  it  being  divided 
by  a very  fine  tranfparcnt  membrane  into  cel- 
lules, or  little  membranous  compartments,  con- 
taining a very  tranfparcnt  liquor. 

' 1 

Lizamentinn  Ciliarc, 


There  is  ftill  one  part  to  be  deferibed,  which, 
though  very  delicate  and  fmall,  is  of  great  im- 
portance; it  is  called  the  ligamentum  ciliarc, 
becaufe  it  is  compofed  of  fmall  filaments,  or  fi- 
bres, not  unlike  the  cilia,  or  eyelafhes ; thefe 
fibres  arife  from  the  infide  of  the  choroides,  all 
round  the  circular  edge,  where  it  joins  the  uvea; 
from  whence  they  run  upon  the  fore  part  of  the 
vitreous  humour,  at  that  place  where  it  divides 
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to  cover  the  cryftalline ; thofe  fibres  are  at  fome 

diftance  from  one  another,  but  the  interftices  are 

\ 

filled  up  with  a dark-coloured  mucus,  giving  it 
the  appearance  of  a black  membrane. 

Of  the  Figure  reprefenting  the  Eye, 

Figure  i,  reprefents  a fedion  of  the  eye  thro’ 
the  middle,  by  an  horizontal  plane  paffing 
through  both  eyes ; the  diameter  of  the  figure  is 
about  twice  the  diameter  of  the  human  eye. 

The  outermofi:  coat,  which  is  called  Jclerotica, 
is  reprefented  by  thefpace  between  the  two  exte- 
rior circles  B F B ; tlie  more  globular  part, 
adjoining  to  the  fclerotica  at  the  points  BB  re- 
prefented by  the  fpace  between  the  two  circles 
at  BAB,  is  xht  cornea, 

K 

The  next  coat  under  the  fclerotica  is  a mem- 
brane of  lefs  firmnefs,  reprefented  by  the  two 
innermoft  circles  of  BFB,  and  called  the  cho- 
roides. 

Adjoining  to  the  choroides,  atBB,  is  a flat 
membrane,  called  the  uvea,  a a is  the  pupil, 
being  a fmall  hole  in  the  uvea,  a little  nearer  the 
nofe  than  the  middle. 
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V the  optic  nerve;  the  fibres  of  this  nerve, 
after  their  entrance  into  the  eye,  fpread  them^ 
fclves  over  the  choroides,  forming  a thin  mem- 
brane, called  the  retina,  and  is  reprefented  in 
the  figure  by  the  thick  fliade  contiguous  to  the 
circle  BF13. 

EE  is  the  cryjlalline  humour;  it  is  fufpended 
by  a mufcle  B b b B,  called  the  ligamentum  cili^ 
are.  This  mufcle  arifes  behind  the  uvea  at  B B, 
where  the  fclerotica  and  cornea  join  together  at 
b b,  it  enters  the  capfula,  and  thence  fpreads  over 
a great  part  of  it’s  anterior  furface. 

The  aqueous  humour  occupies  the  fpace 
BABbCb. 

The  larger  fpace  BbDbBF  contains  the 
vitreous  humour. 

The  foregoing  defeription,  we  prefume,  will 
be  found  fufficient  to  give  the  reader  a general 
idea  of  the  conftrudtion  of  this  wonderful  organ  : 
for  a fuller  account  we  muh  refer  him  to  the 
\\  riters  on  anatomy.  Enough  has  been  exhibited 
to  fliew  with  what  art  and  wifdom  the  eye  has 
been  confiruded.  “And  he  mud  be  very  ig- 
norant of  it’s  ftruclure,  or  have  a very  flrange 
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call  of  underftanding,  who  can  ferioufly  doubt, 
whether  or  not  the  rays  of  light  and  the  eye  were 
made  for  one  another,  wdth  confummate  wifdoin, 
and  perfecT;  fkill  in  optics.” 

“ If  we  Ihould  fuppofe  an  order  of  beings  en- 
dued with  every  human  faculty  but  that  of  light, 
how  incredible  would  it  appear  to  fuch  beings, 
accullomed  only  to  the  flow  information  of  touch, 
that,  by  the  addition  of  an  organ,  conlilling  of 
a ball  and  focket  of  an  inch  diameter,  they  might 
be  enabled,  in  an  inllant  of  time,  without  chang- 
ing their  place,  to  perceive  the  difpolition  of  a 
whole  army,  the  order  of  a battle,  the  figure  of  a 
magnificent  palace,  or  all  the  variety  of  a beau- 
tiful landfcape  ? If  a man  were,  by  feeling,  to 
find  out  the  figure  of  the  Peak  of  Tenerilfe,  or 
even  of  St.  Peter’s  church  at  Rome,  it  would  be 
the  work  of  a life-time. 

“It  would  appear  Hill  more  incredible  to  fuch 
beings  as  we  have  fuppofed,  if  they  were  informed 
of  the  difeoveries  which  may  he  made  by  this 
little  organ,  in  things  far  beyond  the  reach  of  any 
other  fenfe.  That,  by  means  of  it,  we  can  find 
our  way  on  the  pathlefs  ocean,  traverfe  the  globe 
of  the  earth,  determine  it’s  fize  and  figure^  mea- 

fure 
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fure  the  planetary  orbs,  and  make  difcovcries  in 
the  fphere  of  the  fixed  fiars. 

Would  it  not  appear  fiill  more  aftonifhing 
to  thefe  beings,  if  they  fhould  be  further  in- 
formed, that  by  means  of  this  organ  we  can 
perceive  the  tempers  and  difpofitions,  the  affec- 
tions and  paffions,  of  our  fcllow-creatures,  even 
when  they  want  moft  to  conceal  them  ? that  by 
this  organ  we  can  often  perceive  what  is  flrait 
and  crooked,  in  the  mind  as  well  as  the  body : 
thaat  it  participates  of  every  mental  emotion,  the 
foftefi:  and  moft  tender,  as  well  as  the  moll 
violent  and  tumultuous:  that  it  exhibits  thefe 
emotions  with  force,  and  infufes  into  the  foul  of 
the  fpedlator  the  fire  and  the  agitation  of  that 
mind  in  which  they  originate?  To  many  myf- 
terious  things  mufi  a blind  man  give  credit,  if 
he  wdll  believe  the  relations  of  thofe  that  fee! 
his  faith  muft  exceed  that  which  the  poor 
fceptic  derides  as  irnpoffible,  or  condemns  as 
abfurd. 

It  is  not,  therefore,  without  reafon,  that  the 
laculty  of  feeing  is  looked  upon  as  more  noble 
than  the  other  fenfes,  as  having  fomething  in  it 
fuperior  to  fenfation,  as  the  fenfe  of  the  under- 
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Handing,  the  language  of  intelligence.  The 
evidence  of  reafon  is  called  Jeeing^  not  feeling, 
fmelling,  rafting;  nay,  we  exprefs  the  manner 
of  the  divine  knowledge  by  Jeeing,  as  that  kind 
of  knowledge  which  *is  moft  perfed  in  our- 
felves.”* 

f Reid’s  Inquiry  into  the  Human  Mind. 
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Of  the  Nature  and  Properties  of  Light  and  of 

Vifion. 

Before  we  can  attain  any  fatisfadlory 
knowledge  of  the  nature  of  vifion,  it  will 
be  necelTary  to  point  out  fome  of  the  properties 
of  light.  There  is  no  part  of  the  inanimate 
creation  more  wonderful  and  aftonilhing  than  the 
rays  of  light,  and  the  phaenornena  occalioned  by 
them : the  knowledge  of  thefe  properties,  and 
the  nature  of  vifion,  is  with  propriety  reckoned 
as  one  of  the  moft  important  articles  of  natural 
knowledge : it  conftitutes  the  fcience  of  optics, 
on  whofe  utility  and  excellence  it  w^ould  be  need- 
lefs  to  expatiate,  after  obferving,  that  to  this 
fcience  w e owe  the  invention  of  thofe  optical  ma- 
chines, which  corred;  the  imperfections  of  fight, 
and  increafe  it’s  natural  powders;  making  us  ac- 
quainted with  beings  whofe  minutenefs  renders 
them  imperceptible,  and  bringing  to  hand  ob- 
jects, whofe  remote  lituation  aflbrds  to  the  eye 
either  no  information,  or  fuch  as  is  imperfed 
and  erroneous. 

The  rays  of  light  are  of  fuch  extreme  minute- 
pefs,  as  to  pervade  w’ith  facility  bodies  of  the 
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clofeft  texture,  and  greateft  denfity:  their  ve- 
locity is  fo  great,  that  if  the  particles  of  light 
were  equal  in  mafs  to  the  one  millionth  part  of  a 
grain  of  fand,  we  fhould  no  more  be  able  to  en- 
dure their  impulfc,  than  that  of  fand  Ihot  point- 
blank  from  a cannon.  The  rays  crofs  each  other 
in  all  diredlions,  without  the  leaft  difturbance; 
for  through  a hole,  not  exceeding  one-hundredj:h 
part  of  an  inch  in  diameter,  we  can  eafily  view  the 
objects,  which  occupy  almoft  an  entire  hemi- 
fpherc;  the  light  proceeding  from  ail  thefe 
objects  mult,  therefore,  pafs  at  the  fame  time 
through  the  hole  in  a great  variety  of  directions, 
before  they  arrive  at  the  eye,  and  that  without 
interfering  with  each  other,  and  preventing  the 
fight  of  the  objects.  How  exquifitely  minute 
muft  thefe  particles  be,  that  myriads  of  them  can 
move  promifeuoufly  all  manner  of  ways,  without 
impinging  one  another.  That  light  moves  with 
greater  velocity  than  found,  is  known  to  every 
one  ; becaufe  the  flafh  of  a gun,  fired  at  a con- 
fiderable  diftance,  will  be  feen  fome  time  before 
the  found  is  heard ; but  found  is  known  to  move 
at  the  rate  of  1142  feet  in  a fecond  of  time.  It 
was  referved,  however,  to  modern  aflronomers,  to 
difeover  wdth  exaCtnefs  the  velocity  of  light ; and 
from  their  obfervations  it  appears,  that  it  palTes 
through  about  one  hundred  and  feventy  thoufand 
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geographical  miles  in  a fecond  of  pur  time. 
Milton  invokes  light  in  the  following  fublime 
manner. 

‘"Hail,  holy  light,  offspring  of  heav’n  firfl-born; 

Or  of  th’  eternal  co-eternal  beam 

May  I exprefs  thee  unblam’d  ? fince  God  is  light. 

And  never  but  in  unapproached  light 

Dwelt  from  eternity,  dwelt  them  in  thee. 

Bright  effluence  of  bright  effence  increatc. 

Or  hearffl  thou  rather  pure  etherial  ftream, 
Whofe  fountain  who  (hall  tell  ? before  the  fun. 
Before  the  heavens  thou  wert,  and  at  the  voice 
Of  God,  as  with  a mantle,  didft  invert 
The  riling  world  of  waters,  dark  and  deep  ; 

Won  from  the  void  and  formlefs  infinite.” 

Whatever  is  feen  or  beheld  by  the  eye,  is  by 
opticians  called  an  obje^. 

They  confider  every  objecl;  as  made  up  of  a vaft 
number  of  minute  points,  and  that  each  of  thefe 
points,  by  an  unknown  power,  fends  forth  or 
refleerts  rays  of  light  in  all  dire6lions,  and  is  thus 
the  center  of  a fphere  of  light,  extending  indefi- 
nitely on  all  fides. 
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To  render  this  plainer,  let  us  fuppofe  one  point 
of  an  objedl  to  be  lingled  out  from  the  reft,  and 
reprefented  by  P,  fig.  4,  then  the  lines  proceed- 
ing from  it  may  be  confidered  as  the  rays  of  light. 
Now  it  is  evident,  by  infpecfting  the  figure,  that 
in  whatever  pofition  the  eye  be  placed,  whether 
at  A,  at  B,  or  C,  &c.  the  point  will  be  vifible, 
rays  being  fent  from  it  to  every  part. 

It  appears  further,  from  all  experiments  that 
have  hitherto  been  made,  that  the  rays  of  light 
proceed  from  every  point  of  an  objedl  in  ftrait 
lines;  but  that  they  are  refradled  or  bent  out  of 
this  redil inear  courfe,  whenever  the  denlity  of 
the  medium,  through  which  they  pafs,  is  in- 

I 

creafed  or  diminiflied. 

By  a medium^  in  the  language  of  opticians,  is 
meant  any  tranfparent  fubftance,  folid  or  fluid, 
through  which  light  pafles. 

One  medium  is  faid  to  be  more  denfe  than 
another,  when  it  contains  more  matter  in  the 
fame  bulk  or  fizc;  thus  glafs  is  more  denfe  than 
water,  water  is  more  denfe  than  air. 

Li^^ht  is  more  refracfted,  or  bent,  in  palling 
from  air  into  glafs,  than  from  air  into  water; 

or. 
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,or,  in  other  words,  the  denfer  the  medium  is, 
the  more  the  rays  are  bent,  and  approach  a per- 
pendicular let  fall  from  it’s  furface.  An  increafe 
of  denlity  is  not  the  only  circumfiance  which 
augments  the  refra(fting  power  of  bodies,  alimi- 
Jar  elfed  is  produced  by  an  increafe  of  inflam- 
mability. 

The  direction  with  which  the  rays  of  light  fall 
on  any  medium,  is  as  much  to  be  confidcred  as 
it’s  denlity. 

For  if  a ray  falls  perpendicularly  on  the  furfacc 
of  any  medium,  it  is  not  bent,  but  goes  on  in  the 
fame  direeflion  in  which  it  entered,  the  refradtion 
only  taking  place  when  the  rays  fall  obliquely, 
and  is  fo  much  greater,  as  the  incidence  is  more 
oblique,  and  the  medium  is  more  denfe.  Thus, 
for  example,  the  rays  arc  more  bent  in  palFing 
from  air  into  glafs,  than  from  air  into  water. 

The  following  plealing  and  eafy  experiment 
will  give  the  reader  a clear  idea  of  what  is  meant 
by  the  refradlion  of  the  rays  of  light;  a wonder- 
ful property,  to  which  we  are  indebted  for  all  the 
advantages  of  vilion,  and  the  alTiftance  received 
from  glalTcs. 


Experiment, 
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Experiment,  Into  any  lliallow  velTel  (a  bafon) 
put  a {billing,  and  retire  to  fuch  a diftance  as  that 
you  can  juft  fee  the  farther  edge  of  the  {hilling, 
but  no  more:  let  the  veflcl,  the  {hilling,  and 
your  eye,  remain  in  the  fame  fituation,  while  an 
alTiftant  fills  up  the  veffel  with  water,  and  the 
whole  fliilling  will  then  become  vifible. 

Thus  the  eye  E,  fig.  2,  can  fee  no  part  of  the 
piece  of  money  bDin  an  empty  bafon  B;  but 
pour  water  into  the  bafon  up  to  c,  and  the  whole 
piece  will  be  feen;  becaufe  the  ray  Ac  D,  which 
was  ftrait  before,  is  now  bent  into  the  form  A c B. 

For  the  fame  reafon,  a ftrait  flick  put  partly 
into  water  appears  bent. 

Every  ray  of  light  carries  w ith  it  an  image  of 
that  point  from  w'hich  it  proceeded.  If,  there- 
fore, all  the  rays  coming  from  any  point,  can  be 
united  in  the  fame  order  in  which  they  were 
emitted,  there  will  be  a perfedl  rep  refen  tat  ion  or 
image  of  the  objedl,  at  the  place  where  they  are 
thus  orderly  united. 


The  whole  apparatus  of  the  eye  is  defigned  to 
produce  this  orderly  union  of  the  rays.  The  fame 
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purpofe  is  alfo  effeded  by  means  of  convex 
lenfes. 

It  is  by  the  refradion  of  the  rays  of  light,  that 
this  union  is  brought  about.  We  have  already 
obfervcd,  that  if  a ray  of  light  falls  perpendicu- 
larly upon  the  fnrface  of  any  medium,  it  will 
continue  to  go  on  in  a ftrait  line,  in  the  fame' 
diredionit  was  moving  in  before;  but  if  it  falls 
obliquely  upon  the  furface  of  the  fecond  medium, 
it  will  be  refraded  at  the  point  of  incidence,  fo 
as  to  be  bent  towards  the  perpendicular,  when  it 
palfes  out  of  a thinner  into  a more  denfe  one ; 
and  from  the  perpendicular,  when  it  palfes  out 
of  a denfer  into  a thinner  medium. 

The  parallel  rays,  fig.  3,  a b c de  fg,  falling 
obliquely  on  the  furface  A DB  of  a double  con- 
vex lens,  are  refraded  or  bent  inward,  by  palling 
through  the  lens,  and  meet  in  a focus,  or  point, 
at  C,  which  is  the  center  of  the  lens’s  convexity. 

The  middle  ray  d D falling  perpendicularly  on 
the  furface  of  the  lens  at  D,  fufiers  no  refradion 
in  pairing  through  it. 

By  this  means,  if  a number  of  rays,  proceeding 
from  any  one  point,  fall  on  a convex  fpherical 
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furface  of  glafs,  they  will  be  bent  or  refraCled,  fo 
as  to  be  nearly  united  in  a point  behind  the  glafs, 
and  there  form  a reprefentation  of  the  original 
point. 

Hence,  when  the  rays  which  come  from  all  the 
points  of  an  obje^f,  meet  again  in  as  many  points, 
after  they  have  been  re-united  by  refradioii,  they 
will  at  thefe  poins  of  re-union  form  a pidure 
of  the  objed  upon  any  white  body  on  which 
they  fall. 

An  eafy  and  very  fimple  experiment  will  ena-. 
ble  the  reader  to  comprehend  this  part,  better 
than  any  explanation  in  words. 

Experiment.  Let  B B,  fig.  5,  reprefent  a 
darkened  room,  or  box,  into  which  no  light  is 
admitted  but  what  comes  through  a glafs  lens  at 
O.  Let  D E F be  objeds  w ithout  doors. 

The  rays  of  light  coming  from  the  objedts 
will  be  turned  out  of  their  courfc  by  the  refrac- 
tive power  of  the  lens,  and  be  made  to  unite  at 
the  focus  of  the  lens. 

If,  therefore,  a piece  of  white  paper*  be  held 

at 

* The  picture  appears  befl  upon  white,  becaufe  white 
bodies  reflect  light  of  all  the  diflcrent  colours  more  copioufly, 
aud  more  equably  than  bodies  of  any  other  colour. 
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at  the  focus,  the  pictures  of  the  objedts  will  be 
fairly  and  orderly  rcprefented  on  the  paper,  in 
their  natural  colours  and  proportions,  but  in  an 
inverted  lituation. 

Every  phyfical  point  of  the  objects  fends  forth 
it’s  cone  of  rays,  which,  by  means  of  the  lens, 
are  made  to  unite  orderly  at  C H,  and  being  there 
reflected  by  the  paper,  the  image  of  the  whole 
objedt  is  diftindtand  vifible,  like  a pidture  drawn 
upon  canvas,  but  much  more  lively  and  diflindt 
than  the  belt  finiflied  drawing  of  the  lineft  artift. 

If  the  paper  be  removed  nearer  to,  or  fitrther 
from  the  lens,  the  pidture  will  be  confufed;  be- 
caufe  the  rays  proceeding  from  the  next  adjacent 
points  of  the  objecT:s,  begin  to  interfere,  and  mix 
together- 

The  diftindtnefs  of  the  picT:ure  depends  upon 
the  feparation  of  the  rays  belonging  to  every 
point  of  the  objedt,  upon  their  reception  by  the 
paper. 

If  the  paper  be  removed  farther  and  farther 
from  the  focus,  the  pidture  w ill  become  more  and 
more  indiftindt,  and  at  length  totally  vanilh,  no 
one  part  being  diftinguifliable  from  the  reft,  be- 

, caufe 
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caufe  the  rays  from  remote  parts  are  mixed  with 
the  others.  It  is  for  the  fame  reafon,  that  the 
room  muft  be  dark,  otherwife  the  foreign  light, 
by  mixing  with  the  pencils  that  form  the  piclure, 
will  fo  weaken  it,  that  at  laft,  as  the  light  grows 
Wronger,  it  will  become  infenfible,  being  effaced 
by  the  adventitious  rays. 

The  caufe  of  the  inverfion  of  the  image  is 
evident  from  a bare  infpedlion  of  the  figure ; 
and  it  is  plain,  that  this  inverfion  is  not  to  be 
attributed  to  the  lens : for  if  the  lens  be  removed, 
and  the  light  be  admitted  into  the  room  by  a 
hole  of  about  one-tenth  of  an  inch  diameter,  w’e 
lhall  have,  on  the  paper,  an  inverted,  though 
imperfect,  picture  of  the  objects  w ithout,  in  the 
fame  manner  as  when  the  light  comes  through 
the  lens. 

In  both  cafes  the  feveral  pencils  of  rays  necef- 
farily  crofs  each  other ; but  without  the  lens,  the 
piflurc  Will  be  faint  and  confufed  : it  is  faint, 
becaufe  there  are  but  few  rays  for  forming  each 
point  of  the  image;  whereas  the  lens  collected 
many  together  in  one  point,  and  thus  rendered 
the  image  (ironger;  the  pifture  is  confufed,  be- 
caufe  the  rays  that  proceed  from  adjacent  objedls 
interfere,  and  mingle  together. 

Bv 
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By  the  lens-,  a great  number  of  rays  are  united 
in  the  fame  fenfible  point,  and  this  is  the  principal 
ufe  of  it;  and  the  image  is  brighter,  in  propor- 
tion as  there  are  more  rays  united ; and  more 
diflind:,  in  proportion  as  the  order  in  which  they 
proceed  is  better  preferved  in  their  union. 

I 

Of  Vifion. 

The  foregoing  reprefentation  of  objeds  upon  a 
fheet  of  paper,  by  means  of  a lens  placed  at  a hole 
in  a window-fhutter,  is  exceedingly  fimilar  to 
what  happens  to  our  eyes  when  we  view  objeds. 
For  vihon,  fo  far  as  our  eyes  are  concerned,  con- 
fifts  in  nothing  but  fuch  a refradion  of  the  rays 
of  light  by  the  tranfparent  fkins  and  humours  of 
the  eye  as  will  form  a diflind  pidure  of  the 
objed  on  the  retina.  For  the  hrudure  of  the 
eye  plainly  indicates,  that  in  order  to  attain  dif- 
tind  vifion,  it  is  necellary  that  a certain  quantity 
of  rays  from  every  vilible  point  of  an  objed 
Ihould  be  united  at  the  bottom  of  the  eye,  and 
that  the  points  of  union  of  the  rays  of  the  dif- 
ferent pencils  fhould  be  as  diflind  and  feparate 
as  polTible. 

The  eye  is  admirably  contrived  for  effeding 
thele  purpofes:  all  the  rays  coming  from  any 
vifible  point  of  an  objed,  that  can  enter  the 

pupil. 


48 


Essay  on  Vision- 


pupil,  are  united  clofcly  together  upon  the  retina, 
and  thereby  make  a much  more  powerful  and 
Wronger  impreflion  than  a fingle  ray  alone  could 
do;  to  anfwer  this  purpofe,  the  retina  is  placed 
at  a proper  diflance  behind  the  refraefling  fur- 
faces,  and  each  pencil  of  rays  is  refrahlcd  orderly 
into  diftindf  focufes,  that  the  whole  objeeft  may 
be  diftindly  feen  at  the  fame  inflant. 

Thefe  effects  are  owing  to  the  refra^lion  of  the 
rays  of  light;  for  if  thefe  rays  wore  not  fo  re- 
I'raClied,  very  few  of  them  would  Ifrikc  upon  the 
lead  fenfible  point  of  the  vifionary  nerve,  and  the 
rays  from  different  ohjeds,  or  from  different 
parts  of  the  fame  objeds,  would  flrike  at  the  fame 
place  at  once,  and  thus  create  an  indiftinctnefs 
equal  to  blindnefs. 

When  the  light  is  w’eak  or  flrong,  the  pupil 
is  accordingly  enlarged  or  contraeffed,  for  the  ad- 
million  of  more  or  fewer  rays,  that  the  im- 
preflions  on  the  retina  may  be  rendered  fuitablc 
to  the  refpedive  cafes. 

As  the  crydalline  hiim.our  is  denfeO:  in  the* 
middle,  it  is  highly  propable  that  it  is  not  equally 
refradlive.  This  difference  in  denfity  of  the  con- 
flituent  parts  of  the  crylfalline  is  admirably 
contrived  for  correding  the  aberration  from  it’s 

figure. 
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figure,  as  well  as  that  of  the  cornea.  The 
more  remote  rays  of  each  pencil,  by  pafling 
through  a medium,  gradually  diminifhing  in  den- 
fity  from  the  middle  towards  the  extremes,  have 
their  focufes  gradually  lengthened,  which  corredt 
the  aberrations  of  the  figure,  that  fo  they  may 
unite  nearer  together.  The  concave  figure  »of 
the  retina  is  fomewhat  ferviceable  for  the  fame 
purpofe. 

It  is  by  no  means  cafy  to  determine  with 
accuracy  the  meafure  of  refradlion  of  the  different 
humours  of  the  eye ; from  fuch  experiments  as 
could  be  madej  it  has  been  found  that  the  refrac- 
tive powers  of  the  aqueous  and  vitreous  humours 
are  much  the  fame  with  common  water,  and 
that  of  the  cryfialline  a little  greater. 

The  cornea  and  aqueous  humour  being  fuppo- 
fed  to  have  the  fame  refradtive  powers,  all  three 
may  be  confidered  as  one  denfe  medium,  whofe 
refradlive  furface  is  the  cornea;  and  the  cryfial- 
line humour  maybe  confidered  as  a convex  lens, 
placed  in  a given  pofuion,  within  the  faid  me- 
dium. Whence  the  humours  c f the  eye  all  toge- 
ther make  a kind  of  compound  lens,  whofe  eftedl 
in  refradting  rays  having  a given  focus  of  inci- 
dence, is  eafily  found  by  the  laws  of  optics. 

E 


We 


Essay  on  Vision. 


50 

We  (hall  now  endeavour  to  explain  the  adlion 
of  the  rays  of  light  upon  the  eye,  by  a figure. 
Let  PQR,  fig.  6,  be  an  object;  then  the  pen- 
cils of  light  BPB,  BQB,  BRB,  from  the  points 
PQR,  are  firfi;  refra(fl:ed  by  the  cornea,  fo  as  to 
belong  to  the  focufes  a b c,  behind  the  eye;  then 
by  the  anterior  furface  of  the  cryftalline  humour, 
they  are  again  refraded  towards  the  focufes  hi  k, 
nearer  to  the  eye  than  before ; and  laftly,  in 
going  out  of  the  cryfiaiHne  into  the  vitreous 
humour,  they  are  again  refraded,  fo  as  to  unite 
in  the  points  p qr.  In  like  manner,  the  pencils 
of  rays  coming  to  the  cornea  from  every  phyfical 
point  of  the  objed  PQR,  are,  by  the  different 
refrading  furfaces  of  the  eye,  brought  orderly 
to  unite  upon  the  retina,  and  there  form,  as  it 
were,  an  image  pqr  of  the  objed,  but  in  an  in- 
verted pofition;  the  upper  part  of  the  objed 
being  painted  upon  the  lower  part  of  the  retina, 
the  right  fide  of  the  objed  upon  the  left  fide  of 
the  retina,  and  fo  of  other  parts.  Thus  the  ca- 
vity of  the  eye  is  a kind  of  camera  ohfeura^  the 
cornea  and  cryftalline  making  a fort  of  com- 
pound lens,  whofe  aperture  is  limited  by  the 
breadth  a a of  the  pupil.  And  that  the  parts  of 
the  eye  are  adapted  to  produce  fuch  an  image, 
may  be  proved  by  experiment : for  if  the  tunica 
fclerotica  be  taken  away  from  the  back  of  an  eye, 
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newly  taken  out  of  the  head  of  any  animal,  and 
this  eye  be  placed  in  a hole  maoe  in  the  window- 
lliutter  of  a dark  room>  fo  that  the  bottom  of 
the  eye  be  towards  you,  a beautiful,  but  inverted, 
pidure  of  external  objeds  will  be  exhibited, 
painted  in  the  moft  lively  colours* 

If  the  humours  of  the  eye,  by  age,  or  any  other 
caufe,  (brink  and  decay,  the  cornea  and  cryftal- 
line  grow  flatter  than  before;  and  the  rays  not 
being  fufficiently  bent,  arrive  at  the  retina  before 
they  are  united  in  their  focus,  and  meet  in  fome 
place  behind  it,  and  therefore  form  an  imperfed 
pidure  at  the  bottom  of  the  eye,  and  exhibit  the 
objed  in  a confufed  and  indiflind  manner:  this 
defed,  of  which  we  fhall  treat  more  particularly 
hereafter,  is  remedied  by  fpedacles  with  convex 
glalTes,  which,  by  increafing  the  refradioii  of  the 
rays  of  light,  caufe  them  to  converge  more, 
and  thus  convene  diftindiy  at  the  bottom  of  the 
eye. 

On  the  other  hand,  if  the  cornea  and  cryftal- 
line  be  too  convex,  the  rays  unite  before  their 
arrival  at  the  retina,  and  the  image  thereon  is  of 
courfe  indiftind:  this  defed,  like  the  preceding 
one,  may  be  remedied  by  the  ufe  of  glaffes, 
though  of  a contrary  figure,  for  here  they  mu  ft 
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be  concave,  inftead  of  convex ; a lens,  of  a pro- 
per concavity,  placed  before  the  eye,  will  make 
the  rays  diverge  fo  much  more  than  they  do  in 
their  natural  Hate,  as  will  caufe  them  to  meet  at 
the  retina. 


Of  the  Artificial  Eye, 

If  the  eye  of  an  animal  be  taken  out,  and  the 
fkin  and  fat  be  carefully  flripped  off  from  the  back 
part  of  it,  till  only  the  thin  membrane  which  is 
called  the  retina,  remains  to  terminate  it  behind, 
and  any  objed;  be  placed  before  the  front  of  the 
eye,  the  pidure  of  that  objed:  will  be  feen 
figured  as  with  a pencil  on  the  retina.  There 
are  thoufands  of  experiments  which  prove  that 
this  is  the  mechanical  effedt  of  vifion;  but  none 
of  them  which  render  it  fo  evident  as  this  with 
the  eye  of  an  animal:  an  eye  of  an  ox  newly 
killed,  ffews  it  happily,  and  with  very  little 
trouble. 

The  optical  effeds  of  vifion  may  be  very  plea- 
fingly  and  fatisfadorily  illuflrated  by  the  indru- 
ment  reprefented  at  fig.  7,  which  is  called  an 
artificial  eye. 

At  the  end  E there  is  a piece  ofglafs  placed. 
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oa  which  the  form  of  the  eye  is  painted,  a pare 
being  left  tranfparent,  to  reprefent  the  pupil ; 
within  the  globe  are  inferred  three  lenfes,  of  dif- 
ferent convexities,  either  of  which  may  be  brought 
oppofite  to  the  hole,  or  pupil ; one  of  thefe  is  to 
anfvver  for  the  natural  ftate  of  the  eye ; the  other 
being  lefs  convex,  is  to  fhew  the  ftate  of  the  eye 
when  flattened  by  age;  the  third,  more  convex 
than  the  firft,  to  reprefent  the  condition  of  the 
fliort-fighted:  at  the  oppofite  end  A of  the  globe 
is  a greyed  or  femi-tranfparent  piece  of  glafs,  to 
reprefent  the  retina. 

At  the  front  are  two  lenfes,  fitted  into  frames, 
and  moveable  by  the  handle  B,  one  concave,  C, 
the  other  convex,  D,  which  maybe  occafionally  ' 
placed  before  the  eye,  to  fhew  how  the  imperfed: 
ftatesofit  are  remedied. 

If  the  artificial  eye  be  turned  towards  any 
bright  objecT:,  at  a moderate  diflance,  and  the 
lens  for  the  natural  fight  be  brought  before  the 
pupil,  a lively  and  diftindl,  though  inverted, 
pidfure  of  the  objedt  will  be  exhibited  on  the 
greyed  glafs.  If  you  take  the  eye  in  your  hand, 
you  will  fee  a bright  vivid  image  of  the  window 
on  the  greyed  glafs. 


If 
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If  either  of  the  other  lenfes  be  placed  oppofitc 
the  pupil,  the  piiflure  becomes  confufed;  Ihew- 
ing,  that  when  the  eye  has  it’s  due  form  and 
figure  it  has  no  occahon  for  lenfes. 

To  reprefent  a long-fight ed  eye,  bring  the  glafs 
tvhich  is  lefs  convex  than  the  firft,  to  coincide 
with  the  pupil,  and  you  will  find  the  image  very 
jmpcrfed:  on  the  greyed  glafs  j but  by  applying 
the  convex  lens,  which  will  caufe  the  rays  to 
converge,  you  will  obtain  a perfedl  im^ge  of  the 
object.  Now  remove  the  glafs  that  is  behind 
the  pupil,  and  bring  forward  in  it's  place  the 
lens  which  is  more  convex,  this  will  reprefent 
the  cornea  of  a Jhort-fighted  eye^  as  well  as  it's 
effecfl  in  forming  the  image  fhprt  of  the  retina, 
and  if  you  hold  it  up  towards  the  window,  you 
will  find  that  no  image  of  the  window  is  formed, 
nor  can  any  objedt  at  a diflance  have  it’s  image 
formed  with  diftinctnefs  in  this  cafe ; but  put 
the  concave  glafs  before  it,  and  this  by  render- 
ing the  rays  lefs  convergent  will  make  the  rays 
unite  at  the  retina,  and  form  as  perfed  an  image 
as  before. 

Of  the  inverted  Pofition  pJ  the  linage. 

If  vifion  be  owing  to  the  picture  on  the  retina. 
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it  may  be  alked,  why  the  objedl  appears  in  it’s 
natural  upright  pofition!^  how%  when  nature  draw's 
the  pidlure  the  wrong  way,  her  errors  are  fo  rea- 
dily corredled  ? 

/ 

\ 

If  it  were  as  eafy  a tafl<.  to  give  a fatisfadlory 
explanation  of  this  abftrufe  queftion,  as  it  is  to 
ftart  objedions  to  every  fyftem  hitherto fuggefted, 
to  account  for  the  operations  of  the  mind  on  the 
body,  and  the  body  on  the  mind,  it  would  have 
been  explained  long  ago.* 

The  difficulty  would  be  flill  greater,  if  it  was 
the  pidlure  we  faw,  and  not  the  objedt ; but  the 
pidlure  is  not  feen  at  ally  the  eye  can  fee  no  part 
of  itfelf;  the  pidlure  is  the  inftrument,  by  means 
of  which  the  objedl  is  perceived;  but  it  is  not 
perceived  itfelf,  the  inftrument  neither  perceives, 
compares,  nor  judges;  fhefe  are  powers  pecu- 
liar to  that  pfycological  unity  which  we  call  the 
mnd. 

It  is  abfolutely  neceflary,  in  confidering  this 
fubjedt,  to  diftinguifh  between  the  organ  of  per- 

E 4 ception, 

* See,  on  this  fubjeft,  Reid  on  the  Mind,  Potterfield  on 
the  Eye,  Hartley  on  Man,  Bonnet’s  Effai  Analytique  fur 
i’Ame,  Berkeley  on  Vifion,  &c.  &c. 
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ception,  and  the  heing  that  perceives.  A man 
cannot  fee  the  fatellites  of  Jupiter,  unlefs  alTifted 
by  a telefcope:  does  he  therefore  conclude  from 
this,  that  it  is  the  telefcope  that  fees  thofe  fatel- 
lites? By  no  means;  the  conclufion  would  be 
abfurd : nor  would  it  be  lefs  abfurd,  to  conclude 
that  it  is  the  eye  that  fees:  the  eye  is  a natural 
organ  of  fight,  but  the  natural  organ  fees  as  little 
as  the  artificial. 

Our  fenfes  are  inflruments,  fo  framed  by  the 
Author  of  our  being,  that  they  correfpond  with, 
or  have  a determined  relation  to,  thofe  qualities 
in  objects  which  they  are  to  manifeft  to  us.  It 
is  thus  with  the  eye;  it  is  an  inftrument  molt 
admirably  contrived  for  manifefting  vifible  objc4i|.s 
to  the  mind  ; for  this  purpofc,  it  refracts  the  rays 
of  light,  and  forms  a pidure  upon  the  retina; 
but  it  neither  fees  the  objed,  nor  the  pidure. 
The  eye  will  refrad  the  rays  of  light,  and  form 
the  pidure,  after  it  is  taken  out  of  the  head,  but 
no  vifion  enfues.  Even,  when  it  is  in  it’s  proper 
place,  and  pcrfedly  found,  an  obftrudion  in  the 
optic  nerve  takes  away  vifion,  though  the  eye 
has  performed  all  it’s  fundions. 

We  know,  indeed,  how  the  eye  forms  a pidiire 
of  vifible  objeds  on  the  retina;  but  how  this 
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pi'ilure  makes  us  fee  objects,  we  know  not:  and 
if  experiment  had  not  informed  us  that  fuch  a 
pi(5lure  was  necelfary,  we  fliould  have  been  en- 
tirely ignorant  of  it.  The  feat  of  fenfation, 
wherever  it  is  placed,  does  not  appear  to  be  paf- 
five  in  receiving  images;  the  images  are  the 
occafion  of  it’s  re-action,  and  diredling  a ray 
from  itfelf  towards  every  objed  it  perceives,  and 
this  adion  and  re-adion  are  reciprocal.  Hence 
we  often  fee  objeds  when  the  eye  is  turned  from 
them,  and  often  do  not  fee  the  objed  on  which 
the  eye  is  turned,  if  the  attention  be  otherwife 
engaged. 

The  pidures  upon  the  retina  are,  however,  a 
mean  of  vifion ; for  fuch  as  the  pidure  is,  or 
fuch  as  the  adion  of  the  rays  of  light  is  on  the 
retina,  fuch  is  the  appearance  of  the  objed  in 
colour  and  figure,  diftindnefs  or  indiftindnefs, 
brightnefs  or  faintnefs;  but  as  we  are  totally  ig- 
norant of  the  mechanifm  of  the  mind,  or  of  the 
organization  of  the  mental  eye,  we  cannot  fay 
how  this  effed  operates,  and  can  only  conclude, 
that  the  natural  eye  is  an  inftrument  of  vifion. 

• 

It  appears  very  clear  from  Dr.  Darwin’s  ex- 
periments, that  the  retina  is  often  in  an  adive 
ftate,  and  that  upon  the  adivity  of  this  organ 

many 
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many  of  the  phsenomena  of  vifion  depend;  an 
imprefTion  on  the  retina  being  firft  made  by  an 
adlive  power,  which  produces  a conformable 
change  and  re-adlion,  that  pafTes  dircdly  to  the 
fenforium,  occafioning,  though  in  an  unknown 
manner,  the  perception  of  objcdls. 

On  a fubjec^,  therefore,  confelTedly  foobfeure, 
and  which  is  perhaps  beyond  the  limits  of  human 
conception  in  it’s  prefent  flate,  every  explana- 
tion muft  be  imperfedh,  every  illuftration  inade- 
quate. Among  the  various  attempts  of  human 
fagacity,  to  fhew  why  an  inverted  image  is  the 
mean  of  exhibiting  objedls  to  the  mind  in  an  up- 
right pofition,  the  following  is  perhaps  one  of 
the  leaft  imperfed. 

Every  point  of  an  objed  is  feen  in  the  diredion 
of  a right  line,  pafling  from  the  pidure  of  that 
point  on  the  retina,  through  the  center  of  the 
eye,  to  the  objed  point ; and,  therefore,  fuch 
points  indicate  to  the  mind  the  exigence  of  the 
objed  point,  and  it’s  true  fituation;  and  of 
courfe,  that  the  objed,  whofe  pidure  is  lowefl:  on 
the  retina,  mult  be  feen  in  the  higheft  diredion 
from  the  eye;  and  that  objed,  whofe  pidure  is 
on  the  right  of  the  retina,  muft  be  feen  on  the 
left:  fo  that  by  a natural  law  of  our  conflitution, 
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we  fee  objedts  cre6t  by  inverted  images,  and  if 
the  pidlures  had  been  eredl  on  the  retina,  we 
{hould  have  feen  the  objed  inverted,* 

But  fuppofing  the  preceding  illuftration  to  be 
the  true  one,  and  quite  fatisfadlory,  many  dif- 
ficulties ftill  remain,  to  perplex  the  philofopher, 
and  embarrafs  the  anatomift.  There  are  parts  of 
the  eye  which  affifl  in  perfeding  the  organ  of 
vifion,  whofe  nature  and  fundtions  are  among 
the  defiderata  of  fcience.  We  are  ignorant  of 
the  office  of  the  optic  nerve,  or  in  what  manner 
it  performs  that  office.  That  it  has  fome  part  in 
the  faculty  of  feeing,  is  evident;  becaufe  in  an 
amaurofis,  which  is  faid  to  be  a diforder  of  the 
optic  nerve,  the  pidtures  on  the  retina  are  clear 
and  diffindf,  and  yet  there  is  no  vifion. 

We  know  ftill  lefs  of  the  ufe  and  functions  of 
the  choroid  membrane ; it  is  neceffary,  however, 
to  vifion;  for  it  is  well  known,  that  a pidture  upon 
that  part  of  the  retina  where  it  is  not  covered 
with  the  choroid,  namely,  at  the  entrance  of  the 
optic  nerve,  produces  no  more  vifion  than  a 
pidture  upon  the  hand.f  There  are,  therefore, 

other 

♦ Reid  on  the  Human  Mind, 

+ This  is  not  conclufive,  for  where  there  is  no  choroid, 

there 
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other  material  organs,  whofe  operations  are  ne- 
ceffary  to  feeing,  even  after  the  pidlures  upon  the 
retina  are  formed;  whenever  we  become  ac- 
quainted with  the  ufe  of  thefe  parts,  more  links 
of  the  chain  will  be  brought  into  our  view,  and 
we  fhall  better  comprehend  this  wonderful  inftru- 
ment. 

Having  had  occafion  to  mention  that  there  is 
no  vifion  produced  by  that  part  of  the  retina 
which  is  not  covered  by  the  choroid  membrane, 
it  will  be  proper  to  illuftrate  this  circumftance 
more  fully,  and  fhew  in  what  manner  this  fadt 
has  been  afeertained,  the  difeovery  of  which  oc- 
cafioned  a long  controverfy  concerning  the  proper 
feat  of  vifion. 

Experiment.  Fix  three  black  patches,  A,B,C, 
upon  a white  wall,  at  the  height  of  the  eye,  A 
being  to  the  left,  and  C to  the  right ; place  your- 
felf  facing  thefe  patches,  fliut  the  right  eye,  and 
direfl  the  left  towards  the  patch  C,  you  will  then 
fee  both  A and  C,  but  the  middle  patch  B will 
difappear.  Or  if  the  left  eye  be  fliut,  and  the 

right 

there  is  no  retina,  the  optic  nerve  being  not  yet  expanded 
into  that  membrane.  If  the  choroid  was  taken  away  from 
behind  the  retina,  there  is  reafon  to  believe  that  vifio* 
would  ftill  take  place. 
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right  diretfled  towards  A,  you  will  ftill  fee  both 
A and  C,  but  B will  difappear.  If  the  eye  be 
direded  towards  B,  both  B and  A w ill  be  feen, 
and  not  C ; for  which  ever  of  the  patches  is  di- 
reftly  oppolite  to  the  optic  nerve  vanilhes. 
This  experiment  is  rather  difficult  at  firll,  but 
becomes  eafy  by  a little  praflice.  In  our  ufual 
intercourfe  with  common  objects,  we  arc  not 
fenfible  of  this  defe(5l,  becaufe  we  turn  the  vifual 
parts  of  the  eye  with  fo  much  rapidity  upon  the 
invifible  part  of  the  objedl,  that  the  lofs,  without 
peculiar  attention,  is  imperceptible;  this  lofs, 
however,  in  one  eye,  is  remedied  by  the  ufe  of 
both,  as  the  part  of  the  objed:  that  is  not  feen  by 
one,  will  be  diftindly  perceived  by  the  other. 
This  defed  of  fight,  though  common  to  every 
human  eye,  was  never  known,  until  it  was  dif- 
covered  by  the  fagacity  of  Monf.  Mariotte  in  the 
laft  century. 

Of  the  Extent  or  Emits  of  Vifwn. 

We  lhall  now  proceed  to  confider  further  the 
nature,  properties,  and  extent  of  power  of  the 
eyes.  As  in  a dark  chamber,  a very  flender  beam 
of  light  is  viable ; fo  in  all  cafes  when  the  fur- 
rounding medium  is  very  dark,  objeds  are  feen 
by  fmall  quantities  of  light.  TIence,  when  the 
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iredium  round  the  eye  is  dark,  a fmall  quantity 
of  light  will  fulhce  for  vifion,  the  eye  being,  by 
the  exclufion  of  the  adventitious  light,  rendered 
fenfible  to  the  moft  delicate  impreflions. 

The  extent,  therefore,  of  our  fight  is  incrcafed 
or  diminifiied,  in  proportion  to  the  quantity  of 
light  that  furrounds  us,  fuppofing  the  illumina- 
tion of  the  objeeft  to  remain  the  fame.  Hence  it 
has  been  calculated,  that  if  the  fame  objed, 
which  during  the  day  we  fee  at  the  diftance  of 
3436  times  it’s  diameter,  were  equally  illumi- 
nated during  the  night,  it  w'ould  be  vifibleat  100 
times  greater  difiance. 

,Thus  in  a dark  night  the  feeble  light  ofacan-^ 
die  may  be  fecn  at  a great  diftance;  and  the  fixed 
ftars,  though  they  have  no  fenfible  diameter,  are 
vifible,  and  the  darker  the  night,  the  more  of 
them  are  feen.  A certain  quantity  of  light  is, 
however,  necefiary,  even  in  this  cafe,  for  vifion; 
for  the  impreflions  of  light  from  the  fatellites  of 
Jupiter  and  Saturn,  are  too  feeble  to  be  perceived 
without  the  afliftance  of  a telefcope. 

At  the  approach  of  day,  and  as  the  twilight  in- 
creafes,  the  eye  begins  to  be  enlightened  by  the 
Kfledion  of  the  atmofphere,  the  ftars  grow 
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fkintcr^  3,nci  in  jproportion  2s  the  li^ht  incresfesj 
gradually  difappear,  firfl:  thofe  of  the  lead,  and 
at  lad  thofe  of  the  larged  magnitude.  As  the 
day  advances,  the  moon  herfelflofes  of  her  ludre, 
till  at  length  her  light  is  overpowered,  and  die 
is  no  longer  feen.  In  the  fame  manner,  fmall 
particles  are  feen  floating  in  a beam  of  light  let 
into  a darkened  room,  but  as  foon  as  the  room 
is  enlightened,  thofe  particles  difappear. 

One  of  the  reafons  why  we  are  often  unable  to 
didinguifli  didant  objedls,  is  the  profudon  of  rays 
refleiited  from  intermediate  objedls,  which, «by 
their  brilliancy,  prevent  us  from  perceiving  the 
fainter  rays  that  proceed  from  thofe  which  arc 
more  diflant,  fo  that  when  the  objedls  are  very 
remote,  their  pidlure  on  the  retina  is  eaflly 
obliterated,  by  the  vigorous  and  lively  impref- 
lions  made  by  thofe  that  are  nearer.  But 
when  the  intermediate  ones  emit  a feeble  light, 
when  compared  to  that  which  proceeds  from  the 
more  remote  ones,  thefe  wdll  form  a didindl 
pidlure  on  the  retina,  and  become  perfecdly 
vifible. 

The  extent  of  vifion  is  not  only  limited  by  the 
light  of  the  ambient  medium,  which  enters  the 
eye  with  the  peheiis  of  light  that  proceed  from 
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furrounding  objcds;  but  it  is  further  impeded  by 
the  heterogeneous  particles  that  are  conftantly 
floating  in  the  air ; thefe,  by  their  opacity  and 
reflec'live  power,  form  a kind  of  veil,  that  obfcures 
the  vifion  of  remote  objedls ; and  the  more  the 
medium  is  loaded  with  thefe  particles,  and  the 
more  remote  the  objedis  from  the  fpedator,  the 
more  obfcure  and  indiftind  it  will  appear,  and 
the  limits  of  vifion  be  more  confined. 

' f 

The  exhalations  which  continually  rife  from  the 
earth,  augment  this  obfcurity,  and  render  the 
air  lefs  tranfparent,  efpecially  near  the  earth;  the 
celeftial  bodies  generally,  therefore,  appear  more 
obfcure  when  near  the  horizon,  than  when  they 
are  at  a greater  elevation ; becaufe,  in  the  firft: 
cafe,  they  are  feen  through  that  part  of  the  at- 
mofphere  which  is  contiguous  to  the  furface  of 
the  earth ; but  in  the  latter,  through  ^ part  which 
is  at  a greater  diftance. 

Every  one  knows,  that  objeds  at  a given 
diftance  are  more  diftindly  feen,  and  are  vifiblc 
at  a greater  diftance  in  clear,  than  in  foggy 
weather.  Thus  early  in  a clear  morning,  and 
when  the  air  is  free  from  vapours,  and  not  much 
enlightened,  a hill  or  a head-land  is  vifible  at  a 
great  diftance;  but  as  the  day  advances,  the  land 
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becomes  more  obfcure,  till  at  length,  by  the 
great  opacity  of  the  intervening  vapour,  and  the 
light  refleded  by  it  to  the  eye,  the  object  becomes 
lefs  and  lefs  perceptible,  and  at  laft  totally  dif- 
appears.  Hills,  and  other  high  lands,  are  feen 
more  diflindly  in  the  morning,  partly  from  this 
circumftance,  that  by  their  elevation  they  are 
more  illuminated  than  the  parts  intervening  be- 
tween them  and  the  fpedator. 

But  the  obfcurity  arifing  from  the  exhalations 
is  not  the  Icaft  part  of  the  inconvenience  they 
occafion;  the  rifing  exhalations  have  a kind  of 
undulating  motion,  like  that  of  finoke  or  Beamj 
fo  that  objeds  feen  through  them  appear  to 
have  a tremulous  or  dancing  motion,  which  is 
fenfible  even  to  the  naked  eye:  if  diflant  objeds 
be  viewed  on  a hot  fummer’s  day,  this  elTed  is 
fo  fenfible  in  telefcopes,  as  to  render  them  en- 
tirely ufelefs  for  terreflrial  objeds,  when  they 
augment  apparent  magnitude  more  than  eighty 
times. 

From  this  want  of  tranfparency  in  the  atmo- 
fphere,  arifes  that  gradual  diminution  in  the 
light  of  objeds,  which  painters  call  the  aerial 
perfpedive,  by  which  they  endeavour  to  give 
that  degradation  of  colour,  and  indirtindnefs  of 
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outlines,  peculiar  to  objecfls  at  a diftance:  for  if 
the  air  were  pcrfcdly  tranfparent,  an  objedt 
would  be  equally  luminous  at  all  diftances,  be- 
caufe  the  vifible  area  and  the  denfity  of  light 
decreafe  in  the  fame  proportion. 

Another  caufe  which  limits  the  extent  of 
vihon,  and  for  the  removal  of  which  optical  in- 
flruments  are  more  particularly  adapted,  is  their 
fmallnefs  in  proportion  to  their  diftances:  for 
excepting  in  the  cafe  of  luminous  objedls  feen  in 
the  dark,  it  is  neceftary  that  an  image  on  the 
retina  fhould  have  fome  determinate  magnitude, 
in  order  to  become  perceptible;  thus  a houfc 
may  be  feen  at  a conftderable  diftance,  but  we 
mu  ft  approach  nearer  before  the  windows  arc 
difcernible,  and  nearer  ftill  to  diftinguifti  the 
bricks. 

It  is  not  eaf/  to  determine  with  accuracy  the 
quantity  of  the  minmum  vifibiky  or  the  angle  that 
is  fubtended  by  the  fmallcft  vilible  objedt.  Mr. 
Harris  has  inferred,  from  feveral  experiments, 
that  objedls  are  feldom  vifible  under  an  angle 
kfs  than  40  feconds,  and  at  a medium  not  lefs 
than  two  minutes. 

A fimple  ohje^y  as  a white  or  black  fquare,. 

upon 


Essay  on  Vision. 


67 

«pon  the  oppolite  colour,  is  perceivable  under 
a lefs  angle  than  the  parts  of  a compound  one. 
The  more  objedls  ditfer  in  colour,  the  more 
eafily  we  can  diltinguifh  their  feveral  imprelfions 
on  the  retina  : different  degrees  of  light  on  the 
lame  objedl  will  render  it  vifible  at  dilFerent  dif-* 
tances,  and  under  different  angles;  indeed  the 
moftgeneral  caufe  of  the  non-vifibility  of  objeCls, 
is  the  want  of  fufficient  light  in  the  pencils  that 
proceed  from  them;  feveral  contiguous  objedfs 
are  fcarce  difcernible  one  from  the  other,  iinlefs 
they  each  fubtend  angles  that  are  not  lefs  than 
four  minutes. 

• 

A longjlender  obje52  is  vifible  under  a fmaller 
angle  than  a fquare  objedl  of  the  fame  breadth:  a 
flender  objedt,  as  a line,  may  be  conlidered  as 
confining  of  feveral  fquares  joined  together;  and 
though  one  of  thefe  fquares  may  be  too  frnall  to 
be  feen,  yet  the  pencils  of  light  coming  from 
each  of  them  being  contiguous,  and  finking  at 
the  fame  time  upon  .the  retina,  are  capable,  by 
their  united  firengch,  to  awaken  the  vilive  fa- 
culty, and  fo  to  render  the  objects  vifible  from 
W'hence  they  came,  p'or  the  fame  reafon,  a fniall 
objedi  in  motion  is  eafier  difeerned  than  if  at  refi, 
and  may  be  vifible  in  the  one  cafe,  though  not 
in  the  other.  A fmall  ftar,  by  day  or  twilight, 
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that  cannot  be  eafily  fecn  through  a telefcopc 
diredled  to  it,  will  become  vifible  by  fhaking  or 
moving  the  telefcope. 

There  is  a great  difference  in  the  degree  of  fen- 
fibility  of  different  eyes.  We  have  been  told  of 
perfons  feeing  a fatellite  of  Jupiter  without  the 
affiftancc  of  glaffes:  a circumftance  that  to  many 
appears  incredible.  But  when  we  conhder  how 
much  the  various  circumftances  of  light  affecfl 
vifion,  and  how  much  further  our  fight  is;  ex- 
tended at  fome  favourable  opportunities  than 
at  others,  thefe  extraordinary  accounts  may  be 
the  more  readily  credited. 

The  following  calculation  of  M.  de  la  Hire  will 
give  fome  idea  of  the  extreme  fenfibility  of  the 
optic  nerves.  The  fail  of  a windmill,  fix  feet  in 
diameter,  may  be  eafily  feen  at  the  diftance  of 
4000  toifes,  and  the  eye  being  fuppofed  to  be  an 
inch  in  diameter,  the  pi(flure  of  this  fail  at  the 
bottom  of  the  eye  will  be  the  eight  thoufandth 
part  of  an  inch.  This  fhews  with  w^hat  wonder- 
ful accuracy  the  pys  of  light  arc  refrac^ted  by  the 
eye,  fo  that  a pencil  of  rays  coming  from  one 
point  of  the  objeeft,  - fhall  meet  in  a point  on  the 
retina,  fo  as  not  to  deviate  the  eight  thoufandth  ' 
part  of  an  inch. 

•Sk 


If 


Essay  on  Vision.  69 

If  an  objed  be  held  too  clofc  to  the  eye,  it  be- 
comes  indiftincl,  and  the  more  fo  the  clofer  it  is 
held,  notwithftanding  it's  apparent  magnitude  is 
thereby  increafed,  and  a very  flender  objed  will 
become  totally  invifible. 

To  the  generality  of  eyes,  the  neareft  diftance 
of  diftind  vifion  is  about  feven  or  eight  inches; 
at  this  diftance  they  commonly  read  a fmall 
print,  and  examine  all  minute  objeds.  It  is  true 
fome  eyes  can  fee  fmall  objeds  beft  at  the  diftance 
of  fix,  four,  and  even  three  inches  ; and  fome 
again  at  twelve,  fifteen,  or  twenty  inches;  but 
thefe  are  only  particular  cafes,  and  do  not,  there- 
fore, affed  the  prefent  inquiry. 

Of  diftin^i  and  indijlin^l  Vifion, 

It  will  be  proper  in  this  place  to  explain,  with 
more  accuracy,  what  is  meant  by  diftind  vifion, 
and  what  is  the  difference  between  feeing  an  ob- 
jed  diftindly,  and  feeing  it  clearly;  as  the 
clearnefs  or  brightnefs  with  which  an  objed  is 
feen,  is  often  confounded  with  diftind  vifion. 

We  fee  an  objed  clearly^  when  it  is  fufficiently 
illuminated,  to  enable  us  to  form  a general  idea 
of  its  figure,  and  diltinguifti  it  from  other  ob- 
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jeds:  we  fee  it  diJiinBly,  when  the  outlines  of 
it  are  well  defined,  when  we  can  dilHnguifh  the 
parts  of  it,  and  determine  their  colour  and  fitu- 
ation.  Thus  we  may  be  faid  to  fee  a diftant 
objc61  clearly^  when  we  can  perceive  that  it  is  a 
tower ; but  to  fee  it  dijlinttly^  we  approach  fo 
near  as  to  be  able  to  determine  not  only  it’s 
general  outline,  but  to  diflinguiih  the  parts  of 
which  it  is  compofed. 

This  may  be  made  more  evident,  by  adverting 
to  the  experiment  of  the  dark  chamber,  in  which 
we  lhall  find  a confiderable  difference  between 
the  dillindnefs  and  brightnefs  of  the  pidure ; 
and  learn,  that  a confufion  of  the  parts  is  not  the 
fame  thing  with  pbfeurity.  * 

For  the  pidure  may  be  diftind  in  all  it’s  parts ; 
the  rays  which  come  from  one  and  the  fame  point 
in  the  objed,  may  be  exadly  colleded  into  one 
and  the  fame  point  upon  the  paper ; and  yet,  if 
but  few  rays  pafs  through  the  lens,  and  confe- 
quently  the  fpace  where  the  pidure  is  painted 
fhould  be  but  faintly  enlightened,  this  pidure, 
though  it  is  dihind,  will  be  faint  and  obfeure. 
On  the  other  hand,  though  the  pidure  be  con- 
fufed,  either  becaufe  the  paper  is  placed  at  an 
improper  dihance  from  the  lens,  or  for  any 
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other  caufe;  yet  if  many  rays  pafs  through  the 
lens,  and  ftrongly  illuminate  the  paper,  the  pic- 
ture, notwithftanding  the  want  of  diftinflncfs, 
•will  be  a bright  one. 

The  Irightnefs  or  clearntfi  with  which  an  object 
is  Jeeuy  depends  principally  on  the  following 
circumftances, 

T.  On  the  quantity  of  light  proceeding  from 
the  objecfl  to  the  eye,  and  this  is  in  a great  mea- 
fure  regulated  by  the  diflance,  for  the  intenfity  of 
light  diminilhes  in  an  inverfe  ratio  to  the  fquare 
of  the  didances. 

2.  It  depends  on  the  colour  of  the  objedl  itfelf, 
and  of  thofe  objedls  which  furround  it. 

3 . On  the  manner  in  which  the  light  falls  upon 
the  objed,  and  is  refleded  from  it. 

' 4.  On  the  aperture  of  the  pupil,  for  the 
wider  this  is,  the  greater  will  be*  the  number  of 
rays  that  are  tranfmitted  to  the  retina. 

5.  On  the  tranfparency  and  purity  of  the 
humours  of  the  eye,  and  the  foundnefs  of  the  reft 
of  the  vifive  parts. 

F4 
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6.  On  the  tranfparency  of  the  atmofphere. 

When  all  thefe  circumflances  concur,  an  ob- 
ject will  appear  bright  and  clear;  but  lefs  fo,  in 
proportion  as  any  of  them  are  wanting.  In  order^ 
however,  to  obtain  diflind  vifion,  it  is  requifite, 
not  only  that  the  object  be  fufficiently  illuminated^ 
but  alfo  that  the  feveral  pencils,  on  their  arrival 
at  the  r/etina,  fliould  be  feparate,  and  not  mixed 
together,  and  when  this  is  not  the  cafe,  the  out- 
lines of  the  object  and  it’s  parts  will  appear  faint, 
hazy,  and  ill-defined.  We  may,  therefore,  con- 
fider  the  following  conditions  as  necejfary  tozvards 
Qhtaining  difindf  vifion. 

1.  The  objedts  Ihould  be  fufficiently  illu- 
minated : now  all  other  circumfiances  being  the 
fame,  the  nearer  an  objed:  is,  and  the  brighter 
it’s  colour,  the  more  light  the  eye  receives  from 
it ; this  is  one  reafon  why  near  objeds  are  more 
diftindly  fcen  than  thofe  that  are  remote. 

2.  The  geometrical  image  of  objeds  flioulcj 
fail  either  upon  the  retina,  or  very  near  it,  and 
thefe  images  fiiould  be  fufficiently  large,  other- 
wife  the  parts  of  the  objed  cannot  be  diftindly 
perceived:  the  want  of  fize'in  this  image  is  aUb 
a caufe  of  the  indifiindnefs  of  remote  objeds. 
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3.  It  is  alfo  requifite  that  the  eye  be  in  perfcd 
order,  and  it’s  humours  tranfparent,  in  order  that 
the  impreflions  of  light  may  be  lively  and  diftind. 

In  a given  eye,  and  a given  difpofition  of  that 
eye,  an  image  upon  the  retina  will  be  molt  per- 
fed  when  the  objed  is  at  fome  determinate 
diltance  from  the  eye,  and  it  is  near  this  point 
or  place,  that  objeds,  if  they  are  not  too  fmall, 
will  be  dillinctly  feen.  An  objed  at  a greater  or 
lefs  diftance,  will  have  it’s  image  either  before 
or  behind  the  retina;  and  in  either  cafe,  if  the 
diftance  of  the  image  from  the  retina  be  con-? 
liderable,  the  vifion  will  be  indiftind. 

Dr.  ]urin  has,  however,  ihewn  that  it  is  not 
necelTary  to  diftind  vifton,  that  the  images  of 
objeds,  or  the  points  of  union  of  the  rays  be 
precifely  upon  the  retina,  there  being  fome  lati- 
tude both  before  and  behind  the  retina,  within 
which,  whatever  images  be  formed,  the  vifton 
will  be  equally  diftind,  and  this  latitude  will  be 
greater  or  lefs,  according  as  the  vifual  angles, 
fubtended  by  the  refpedive  objeds,  are  greater  or 
lefs, 

Let  a printed  page,  in  which  there  are  letters 

of  three  or  four  dift'erent  ftzes,  be  placed  at  fuch 
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a diftance,  that  every  fort  of  print  may,  without 
any  (training  or  effort  of  the  eye,  be  perfedly 
diftind;  in  this  cafe  it  may  be  reafonably  pre- 
fumed, that  the  images  of  the  feveral  letters  fall 
upon  the  retina.  If  the  printed  leaf  be  brought 
gradually  nearer  and  nearer,  the  fmalleft  print 
will  firft  begin  to  be  confufed,  whilft  the  larger 
remains  as  diftind  as  before;  by  advancing  it 
Itill  nearer,  the  fmaller  print  will  become  more 
confufed,  the  next  fize  above  it  a little  confufed, 
whilft  the  large  print  is  ftill  as  legible  as  before, 
and  fo  through  feveral  degrees,  till  the  whole  is 
in  confufion. 

> 

The  fame  experiment  may  be  made  the  con^ 
trary  way,  by  uftng  a pair  of  fpedacles,  of  a 
proper  convexity.  From  hence  it  is  evident, 
that  we  may  have  diftind  viftonj  when  the  focufes 
of  the  pencils  are  at  fome  diftance,  either  before 
or  behind  the  retina,  and  that  the  larger  the  ob- 
jed,  the  greater  is  this  latitude. 

But  as  in  this  cafe  the  pencils  from  every  point 
either  meet  before  they  reach  the  retina,  or  tend 
to  meet 'beyond  it,  the  light  that  comes  from 
them  mu  ft  cover  a circular  fpot  upon  it,  and 
will,  therefore,  paint  the  image  larger  than  per- 
fed  vilipn  would  reprefent  it:  and  confequently. 
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every  objedl,  placed  either  too  near  or  too  remote 
for  perfed  vifion,  will  appear  larger  than  it  is, 
by  a penumbra  of  light,  caufed  by  the  circular 
fpaces,  which  are  illuminated  by  pencils  of  rays 
proceeding  from  the  extremities  of  the  objeds. 
Thefe  circular  fpaces  are  called  circles  of  diflipa- 
tion.  This  accounts  for  (hort-fighted  perfons 
finding  near  objeds  appear  rather  magnified, 
when  they  ufe  a concave  that  is  not  fo  deep  as 
that  to  which  they  arc  accuftomed. 

I 

On  account  of  thefe  penumbrae,  it  is  clear  that 
two  liars  will  appear  to  be  nearer  than  they  really 
are ; and  if  they  be  really  very  near,  will  appear 
to  be  but  one,  but  brighter  than  either  of  them 
taken  alone : fo  that  the  two  ffars  will  have  the 
fame  appearance  as  if  one  brighter  ftar  appeared 
in  the  middle  of  the  fpace  occupied  by  two 
ffars. 

When  objeds  are  large,  they  will  appear 
tolerably  diftind  at  a much  lefs  diftance  than 
fmall  objeds,  becaufe  the  penumbrae  will  not 
interfere  fo  much.  For  this  reafon,  a large  print 
may  be  read  much  nearer  the  eye  than  a fmall 
one;  the  former  will  appear  only  ill-defined,  but 
fufftciently  dillind,  when  the  latter  is  quite  in^ 
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the  penumbra  of  one  letter  interfering 
uith  that  of  another. 

It  is  very  difficult  to  afcertain  precifely  the 
natural  diffance  of  dillinc^l  vifion,  or  thatdiftance 
at  which  the  eye,  without  any  ftrain  or  effort,  is 
fuited  to  fee  objedts  diftindtly.  If  we  fuppofe 
this  diflancc  to  be  that  at  which  we  ufually  read 
a large  fair  print,  this  will  be  about  fifteen  or  fix- 
teen  inches,  and  lefs  it  cannot  be,  as  we  are  rather 
more  concerned  with  large  objedls  than  the  let- 
ters of  a book;  and  when  we  view  objedls  nearer, 
it  is  on  account  of  their  minutenefs:  nor  is  it 
probable  that  the  dillance  can  be  many  feet,  as, 
in  order  to  examine  objects,  we  are  always  defi- 
rous  to  have  them  near  the  eye,  except  they  are 
very  large.  The  nearefi:  difiance  of  diftindl  vifion 
is  in  general  computed  to  be  at  about  feven  or 
eight  inches  from  the  eye.  That  point  in  any 
chje^l  to  zvhich  the  optic  axis  is  dire  Bed  is  feen  more 
diJlinBly  than  the.  reft.  The  truth  of  this  pofition 
is  confirmed  by  every  one’s  own  experience:  if 
we  turn  our  eyes  direclly  tow'ard  one  particular 
part  of  an  objedt  fo  as  to  look  fieadily  at  it,  we 
may  indeed,  if  the  object  be  not  very  large,  fee 
all  the  reft  of  it  at  the  fame  time;  but  this  part 
w ill  appear  more  diftindl  than  the  reft:  but  look- 
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ing  fteadily  at  an  objcd  is  turning  our  optic 
axis  towards  it. 

OJ  the  Change  in  the  Conformation  of  the  Eye  for  dif- 
iinB  Vifiony  at  different  Dijiances. 

As  a (hip  requires  a different  trim  for  every 
variation  of  the  direclion  and  the  firength  of  the 
wind,  fo,  if  wc  may  be  allowed  to  borrow  that 
word,  the  eyes  require  a different  trim  for  every 
degree  of  light,  and  for  every  variation  in  the 
diftance  of  the  objed,  while  it  is  within  certain 
limits.  The  eyes  are  trimmed  for  a particular 
objed,  by  contradiing  certain  mufcles,  and  relax- 
ing others  ; as  the  fliip  is  trimmed  for  a particu- 
lar wind,  by  drawing  feme  ropes,  and  Hackening 
others.  The  failor  learns  this  trim  of  his  fhip,  as 
we  learn  the  trim  of  our  eyes,  by  experience.* 

A Ihip,  although  it  be  the  nobleft  machine 
that  human  art  can  boaft,  is  far  inferior  to  the 
, eye,  for  it  requires  art  and  ingenuity  to  navigate 
her,  and  the  failor  mu  ft  know  what  ropes  to  pull, 
and  which  to  flacken,  to  accommodate  her  to  a 
particular  wind.  But  the  eye  is  fabricated  with 
fuch  fuperior  wifdom,  and  the  principles  of  it's 

motion 
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motion  fo  contrived,  that  it  requires  no  art  nor 
ingenuity  to  fee  by  it:  we  have  not  to  learn  what 
mufcles  we  are  to  contrad:,  nor  which  we  are  to 
relax,  in  order  to  fit  the  eye  to  a particular  dif- 
tance  of  the  objed. 

But  although  we  are  not  confcious  of  the 
motions  we  perform,  in  order  to  fit  the  eyes  to 
the  difiance  of  the  objed,  we  are  confcious  of  the 
effort  employed  in  producing  thefe  motions,  and 
probably  have  fome  fenfation  which  accompanies 
them,  and  to  which  we  give  as  little  attention 
as  to  many  other  fenfations ; and  thus  a fenfation 
either  previous  or  confequent  upon  that  effort, 
comes  to  be  conjoined  with  the  difiance  of  the 
objed  which  gave  occafion  to  it,  and  by  this 
conjundion  becomes  one  of  the  figns  of  that 
diflance. 

That  we  are  capable  of  viewing  objeds  with 
nearly  equal  difiindnefs,  though  they  be  placed 
at  confiderable  difiances  from  each  other,  is  evi- 
dent; but  the  alteration  which  takes  place  in 
the  eye  for  this  purpofe,  or  the  mechanifm  by 
which  this  efied  is  produced,  is  not  eafily  afeer- 
tained. 

I 

It  feenis  clear  from  the  firfl  view  of  the  fub- 
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jedl,  that  when  feveral  obje(fls  are  at  different 
diftances  before  us,  they  will  not  appear  equally 
diffinfl  at  the  fame  time.  Left  it  ftiould  be 
fufpedled  that  the  indiftineftnefs  in  this  cafe  may 
be  owing  to  theimpreflions  not  being  made  upon 
the  correfponding  fibrils  of  the  two  retinas,  let  us 
make  a trial  with  one  eye  alone,  while  the  other 
is  ftiut:  thus  place  two  fmall  objeds,  as  two 
pins,  one  behind  the  other,  and  let  the  one  be  at 
a foot,  and  the  other  at  about  fix  inches  diftance 
from  the  eye.  Either  of  thefe  objeefts,  when 
looked  at  attentively,  will  appear  diftindt;  but 
the  other,  at  the  fame  time,  although  it  be  in  the 
axis  of  the  eye,  will  be  confufed.  And  from 
hence  it  is  very  clear,  that  the  fame  conformation 
of  the  eye  is  not  adapted  for  diftindl  vifion  at  all 
diftances,  and  that  the  eye  by  fome  means 
changes  it’s  conformation,  fo  as  it  may  be  better 
fuited  for  vifion  at  different  difiances. 

In  a fimilar  manner  to  the  foregoing  experi- 
ment, if  the  eye  looks  attentively  upon  the  little 
fcratches  or  particles  of  dull;  upon  a window- 
glafs,  the  objeds  without  doors  will  be  indiftind; 
and  when  wc  look  at  the  external  objeds,  the 
opake  particles  upon  the  glafs,  which  before 
weredifiind,  will  now  be  confufed.  It  alfo  fre- 
quently happens,  that  when  wc  firfi  look  at  an 
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objedl,  it  will  appear  very  confufed,  which  cori-* 
fufion  will  vanilh  by  degrees,  and  in  a little  time 
the  obje(5t  will  become  quite  diftindl. 

In  like  manner,  if  after  poring  fome  time  on  a 
book,  we  fuddenly  look  at  objefts  farther  off, 
they  will  at  firfl:  appear  confufed,  and  become 
diflin(5ler  by  degrees.  A fimilar  indiftindtnefs 
takes  place,  when  from  looking  at  remote  objects, 
we  fuddenly  look  at  one  that  is  near.  To  what 
can  we  attribute  thefe  phaenomena,  but  to  a 
change  in  the  conformation  of  the  eye  for  vihon 
at  thefe  different  diftances ; a change  which  re- 
quires fome  fmall  time  for  it’s  performance.  It 
cannot  be  owing  to  the  laft  impreflion  on  the  eye 
not  being  obliterated ; for  in  that  cafe,  the  fame 
confulion  would  be  obfervable  upon  fliifting  the 
eye  from  one  page  of  a book  to  the  other. 

Thefe  phsenomena  are  flronger  when  they 
happen  without  our  thinking  upon  them ; for 
when  we  make  the  experiment  on  purpofe,  and 
the  mind  is  already  prepared  for  what  is  to  hap- 
pen, it  has  time  in  part  to  fruflrate  our  delign; 
the  more  fo,  as  thefe  changes  are  fomew'hat 

Authors  are  much  divided  in  their  opinions 
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concerning  the  change  that  is  made  in  the  confor- 
mation of  the  eye,  to  procure  diftincft  vifion  at 
different  dihances,  fome  thinking  it  to  be  a 
change  in  the  length  of  the  eye,  others  that  it 
is  a change  in  the  figure  or  pofition  of  the  cryf- 
talline  humour,  others  that  it  is  a change  in 
the  cornea.  The  authors  of  each  opinion  have 
their  objedions  to  all  the  refi,  and  perhaps  the 
truth  may  lie  among  them  all.  As  the  rays  of 
light  fufter  a greater  refradion  at  the  cornea  than 
they  do  afterwards,  it  is  plain  that  a lefs  change, 
as  to  quantity,  in  the  radius  of  the  cornea,  will 
efifed  the  bufinefs,  than  would  be  fufficient  in 
any  other  part  of  the  eye:  but  at  the  fame  time 
it  mufi  alfo  be  confcflTed,  that  moft  perfons  who 
have  been  couched  for  catarads,  are  obliged  to 
have  glalfes  of  different  convexities,  in  order  to 
have  difiind  vifion  at  different  diflances  ; from 
whence  it  feems  neceffarily  to  follow,  that  the 
cryftalline  humour  is  concerned  in  changing  the 
conformation  of  the  eye.  Perhaps  the  cornea, 
and  the  cryftalline,  if  not  forne  other  parts  of  the 
eye  behdes,  may  contribute  to  produce  this  effed: 
and  in  order  to  obtain  difiind  vifion  at  a nearer 
diftance,  at  the  fame  tiiiie  the  cornea  is  rendered 
more  convex,  the  axis  of  the  eye  may  be  a little 
lengthened,  the  cryftalline  made  more  convex 
and  brought  forw'arder,  all  which  changes  con- 
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fpire  to  the  fame  end  ; and  the  contrary  for  ob- 
taining vifion  at  a greater  diftance. 

It  has  been  fiiewn  by  writers  on  optics,  that  if 
an  objecft  be  viewed  diftindily  at  three  different 
diftances  from  the  eye,  the  firft  of  which  may 
be  the  lealf  diftance  at  which  it  can  be  viewed 
diftindly,  the  fecond  double  the  firft,  and  the 
third  infinite,  that  the  alterations  in  the  confor- 
mation of  the  eye,  neceftary  for  viewing  an  objed: 
diftindly  at  the  firft  and  fecond  diftances,  whofe 
difference  is  but  fmall,  are  as  great  as  thofe  that 
are  neceffary  for  the  fecond  and  third,  whofe 

difference  is  infinite. 

\ 

Hence,  if  a fliort-fighted  perfon  can  read  a 
fmall  print  diftindly,  at  two  different  diftances, 
w'hereof  the  larger  is  but  double  the  leffer,  as 
great  alterations  are  made  in  his  eyes,  as  in  one 
whofe  eyes  are  perfcd,  and  that  can  fee  diftindly 
at  all  intermediate  diftances,  between  infinity 
and  the  largeft  of  the  two  former  diftances. 
For  the  fame  reafon,  a fhorufighted  perfon  can 
. fee  diftindly  at  all  diftances,  with  a fingle  con- 
cave of  a proper  figure;  for  the  caufe  of  fhort- 
fightednefs  is  not  a want  of  power  to  vary  the 
conformation  of  the  eye,  but  that  the  whole 
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quantity  of  refradlions  is  always  too  great  for 
the  diftance  of  the  retina  from  the  cornea. 

We  may  hence  alfo  clearly  perceive  why  our 
eyes  are  fo  foon  fatigued  in  looking  at  near 
objeds;  for  in  this  cafe,  the  mufcles  of  the  eyes, 
and  the  ligamentum  ciliare,  are  obliged  to  make 
a conliderable  effort,  to  give  the  eyes  the  necef- 
fary  conformation,  which  effort  being  greater  in 
proportion  as  the  objed  is  nearer,  muft  be  pain- 
ful and  laborious  when  theobjed  is  very  nigh. 

\, 

When  the  eye  has  been  attentively  fixed  on 
an  objed  at  fome  determined  diftance,  it  cannot 
immediately  fee  another  objed  diftindly;  whe- 
ther it  be  >at  a greater  or  lelfer  diftance,  it  ap- 
pears confufed  and  imperfed,  till  the  eye  has 
adapted  itfek'to  the  diftance  at  which  the  objed 
is  placed. 

Of  the  Pupil  of  the  Eye,  and  of  it's  Motions, 

In  fpeaking  of  the  ftrudure  of  the  eye,  we 
have  ftiewn  that  the  uvea  has  a fmall  round  hole 
nearly  in  the  middle,  called  the  pupil,  through 
which  the  rays  muft  all  pafs  before  they  can  get 
to  the  bottom  of  the  eye,  and  paint  the  images 
ofobjeds  on  the  retina.  The  confideration  of 
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the  various  affeQions  of  this  part  of  the  eye,  will 
be  found  of  great  importance,  both  to  the  vender 
and  purchafcr  of  fpedacles;  for  upon  the  ftate 
and  aperture  of  the  pupil,  the  requifite  degree 
of  magnifying  power  very  much  depends. 

The  author  of  nature  has  proportioned  the 
magnitude  of  the  pupil,  fo  that  it  may  beft 
anfwer  the  purpofes  of  vifion,  and  the  feniibility 
of  the  retina ; if  it  were  too  large,  the  retina 
w'ould  be  fangued,  and  hurt  by  the  great  quan- 
tity of  light.  Hence  it  is  that  thofe  creatures 
cannot  bear  the  light  of  day,  which,  in  order  to 
fcarch  for  and  procure  their  food  at  night,  have 
the  pupil  of  their  eyes  very  large.  Further,  if 
this  aperture  had  been  much  larger  than  it  really 
is,  the  eye  would  not  have  been  a dark  cell,  and 
fo  much  adventitious  light  would  have  entered, 
as  to  render  the  picture  upon  the  retina  obfeure 
and  indiflinct : for  as  in  the  camera  obfeura,  the 
pidlufes  are  moh  lively  and  perfedb  when  all  the 
light  is  excluded,  but  what  comes  from  the  ob- 
jedl,  and  ferves  to  form  thepidture;  fo  it  is 
with  our  eyes;  the  picture  on  the  retina  is  mofl 
perfeft  when  all  extraneous  light  is  excluded, 
and  none  mixes  with  the  picture,  but  w hat  tends 
to  it’s  formation. 
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On  the  other  hand,  if  the  pupil  had  been  very 
fmall,  it  would  not  have  admitted  a fufficient 
quantity  of  light ; the  imprehion  on  the  retina 
would  have  been  weak,  and  the  picture  faint  and 
obfcure;  when  the  pupil  is  very  fmall,  convex 
glalles  are  necelTary,  in  order  to  increafe  the 
quantity  of  light. 

All  animals  have  a power  of  contracfling  and 
dilating  the  pupil  of  their  eyes.  The  natural 
Itate  appears  to  be  that  of  dilatation,  and  the 
contra(5lion  a hate  of  violence,  produced  by  an 
effort  originating  in  the  mind.  When  the  light 
is  too  flrong,  or  the  objedl  too  bright,  we  con- 
trad:  the  pupil,  to  intercept  that  part  of  the 
light  which  would  injure  the  eye;  but  when  the 
light  is  weak,  we  dilate  the  pupil,  that  more 
light  may  enter  the  eye.  If  a perfon  look  to- 
wards the  fun,  you  will  obferve  the  pupil  become 
exceeding  fmall,*  but  if  he  turns  his  eyes  from 
the  light,  and  be  gl^adually  brought  into  a dark 
place,  you  will  obferve  the  pupil  to  dilate,  in 
proportion  as  the  light  becomes  more  faint  and 
obfcure. 

There  are  alfo  other  circumftances  which  w ill 
caufe  the  pupil  to  contrad,  as  w hen  the  objed 
is  nearer  the  eye  than  the  limits  of  diftind  vi- 
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fion:  for  in  this  cafe,  the  pencils  of  rays  pro- 
ceeding from  the  object  are  too  diverging  to  be 
united  in  conefponding  points  on  the  retina;  but 
by  contracting  the  pupil,  many  of  the  rays  are 
excluded,  and  the  pidlure  is  rendered  more 
diftin6t.  It  is  for  this  purpole,  that  many  fliort- 
lighted  perfons  contrad  a habit  of  corrugating 
their  eyebrows  in  reading,  a habit  which  would 
be  prevented  by  the  ufe  of  concave  fpedacles. 

Dr.  Jurin  has  fhewn,  that  the 'contradion  of 
the  pupil  does,  in  general,  depend  more  upon  the 
ftrength  of  the  light,  than  on  the  fenfation  of 
confulion  in  the  objedl.  Let  any  perfon  take  a 
book  by  day-light,  and  ftand  near  the  middle  of 
a room,  with  his  back  to  the  light,  and  then 
hold  the  book  fo  near,  that  the  letters  may  ap- 
pear indiftind,  but  not  fo  much  fo,  but  that 
they  may  be  read,  though  with  difficulty;  on 
turning  towards  the  light,  it  will  be  read  with 
more  eafe.  Again,  holding  the  book  at  the  fame 
diftance,  go  into  the  darkeft  part  of  the  room, 
and  handing  with  your  back  to  the  light,  you 
■will  find  the  book  not  at  all  legible;  but  on 
coming  to  the  window,  with  your  face  to  the 
light,  you  will  be  able  to  read  with  cafe  and 
difiindnefs,  A perfon  who  has  ufed  fpedacles 
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for  fomc  years,  will  in  the  fun-fliine  be  able  to 
read  without  them. 

When  we  have  been  for  fome  time  in  a place 
much  illuminated,  or  if  the  eye  has  been  too  long 
expofed  to  a refplendent  objecl,  and  then  views 
objeCbs  that  are  lefs  fo,  or  goes  into  a darker  place, 
the  light  will  for  a little  time  be  impaired,  and 
the  eye  unable  to  perform  it’s  proper  fundtions. 
The  fame  will  alfo  happen  from  the  contrary 
circumftances,  if  we  go  from  a faint  light  into 
one  that  is  much  brighter ; in  either  cafe  the 
pupil  has  not  time  to  conform  itfelf  to  the  fud- 
den,’'^  but  neceffary  change,  for  feeing  diftindly 
under  the  new  circumftances.  From  hence  we 
may  infer,  that  very  opake  fhades  round  a can- 
dle, inftead  of  preferving  and  protedling  the  eye, 
mull  be  neceftarily  prejudicial  to  it.  A mode- 
rate degree  of  opacity  in  the  fhade,  as  that  of 
thick  paper,  may,  by  leflening  the  degree  of 
light,  be  ufeful  to  eyes  which  are  inflamed  or 
have  a tendency  to  inflammation. 

G 4 There 

* This  is  what  Potterfield  and  fome  others  fay;  but  from 
other  experiments,  the  pupil  is  never  fo  contrafled  as  in  the 
cafe  of  going  fuddenly  from  a faint  to  a bright  light:  the 
contraftion  is  inflantaneous.  The  cfFefts,  therefore,  fpoken 
of  above,  mull  be  referred  to  the  different  dates  of  the  fen- 
fibility  of  the  retina. 


88 


Essay  on  Vision. 


There  is  a kind  of  fympathy,  or  concord,  in 
the  motion  of  the  pupds  of  both  eyes,  fo  that 
when  one  is  contracted,  the  other  contrad:s  alfo; 
when  one  is  dilated,  the  other  alfo  dilates,  though 
neither  the  dilatation  nor  contraction  are  equal. 
Many  grofs  overfights  have  arifen,  and  fome 
dangerous  nnftakes  have  been  made,  by  oculifts, 
according  to  Potterfield,  from  their  not  attending 
to  this  fundamental  law  concerning  the  pupd. 

From  this  expanding  and  contracting  powTr  of 
the  eye,  we  may  learn,  why  the  eye  fees  bcft 
w'hen  furrounded  with  darknefs;  for  the  pupil, 
by  dilating,  accommodates  itfclf  as  much  as 
poiribleto  the  quantity  of  light,  dilating  confider- 
ably  when  the  eye  is  in  darknefs,  and,  cateris 
paribus y objects  are  feen  moft  clearly  when  the 
pupil  is  mod  dilated  ; befides,  when  the  eye  is 
in  the  dark,  the  picture  on  the  retina  is  neither 
confufed  nor  difturbed  by  adventitious  rays ; 
hence,  thofe  who  are  in  a very  bright  light,  w hen 
they  want  to  dillinguilh  accurately  a dillant  ob- 
jeCt,  either  deprefs  the  eyebrows,  or  apply  the 
hand  to  the  foiehead  : hence  alfo,  a perfon,  by 
placing  h:n>relf  in  the  dark,  and  employing  a 
Jong  tube,  will  form  a fpecics  of  telelcope,  pro- 
ducing a greater  cffeCl  than  might  at  firh  be  con- 
ceived ; it  w as  on  this  principle  that  the  ancients 
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ufcd  a deep  pit,  in  order  to  fee  the  ftars  in  the 
day-time.  From  hence  wc  alfo  learn,  why  a 
perfon  from  within  a chamber  can  perceive  the 
objeds  that  are  without,  while  thofe  that  are  out 
of  doors  cannot  fee  the  objedls  that  are  within: 
for  when  we  are  out  of  Joors,  the  pupil  is  con- 
traded,  and  only  a fmall  portion  of  the  light  that 
is  reflected  from  the  objeds  within  the  chamber, 
can  pafs  to  the  retina;  while  on  the  contrary, 
thofe  within  have  the  pupil  more  dilated,  and 
the  objeds  that  are  without  are  alfo  more  flrongly 
illuminated ; befides  which,  their  view  of  objeds 
is  not  muc  h obftruded  by  the  refledion  of  the 
window-glafs.  i 

It  is  furprizing  how  far  the  eye  can  accommo- 
date itfelf  to  darknefs,  and  make  the  bed  of  a 
gloomy  fir  nation.  When  firft  taken  from  the 
light,  and  brought  into  a dark  room,  all  things 
difappear;  or  if  any  thing  is  fecn,  it  is  only  the 
remaining  radiations  that  dill  continue  in  the 
eye;  but  after  a very  little  time,  the  eye  takes 
advantage  of  the  fmalled  ray,  which  is  confirmed 
by  the  following  curious  account,  related  by  Mr. 
Boyle.  In  the  time  of  Charles  the  fird,  there 
was  a gentleman,  who,  fharing  in  his  worthy 
mader’s  misfortunes,  was  forced  abroad;  at 
Madrid,  in  attempting  to  do  his  king  a fignal 

fervice. 
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fervice,  he  failed;  in  confequcnce  of  this,  he  was 
confined  in  a dark  and  difmal  dungeon,  into 
which  the  light  never  entered,  and  into  which 
there  was  no  opening  but  by  a hole  at  the  top, 
down  which  the  keeper  put  his  provifions,  pre- 
fently  doling  it  again.  The  unfortunate  loyalift 
continued  for  fomc  weeks  in  this  dark  dungeon, 
c|uite  difconfolare;  but,  at  laft,  began  to  think 
he  faw  fome  glimmering  of  light:  this  dawn  of 
light  increafed  from  time  to  time,  fo  that  he 
could  not  only  difeover  the  parts  of  his  bed,  and 
fuch  other  large  objeds,  but,  at  length,  he  could 
perceive  the  mice  that  frequented  his  dungeon, 
to  eat  the  crumbs  that  fell  upon  the  ground. 
When  fet  at  liberty,  he  could  not,  for  fome  days, 
venture  to  leave  his  cell,  left  the  brightnefs  of 
the  light  ftiould  blind  him;  but  was  obliged  to 
accuftom  his  eyes,  by  flow  and  gradual  degrees, 
to  the  light  of  the  day. 

Of  imp  erf Sight, 

There  is  no  branch  of  fcience,  of  which  it  is 
more  important  that  a general  knowledge  fhould 
be  diftufed,  than  that  part  which  treats  of  the 
various  imperfections  of  fight,  and  the  remedies 
for  them.  To  relieve  an  organ  which  is  the 
foui'ce  of  the  moft  refined  pleafure,  is  certainly  a 

defi  table 
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defirable  objedl : to  enable  thofe  who  arc  in  want 
of  afliftance,  to  determine  whether  fpedlacles  will 
be  advantageous  or  detrimental,  and  what  kind 
will  belt  fuit  their  light;  and  fo  iiidruA  thofe 
who  already  ufe  glalTes,  that  they  may  difcover 
whether  thofe  they  have  chofen  are  adapted  to  the 
imperfedion  of  their  fight,  or  are  fuch  as  will  in- 
creafe  their  complaint,  and  weaken  their  eyes, 
arc  fubjects  worthy  the  confideration  of  every 
individual,  and  conftitute  the  principal  bulinefs 
of  the  remainder  of  this  work : to  this  end  we 
(hall,  in  the  firft  place,  explain  what  we  mean  by 
an  imperfc6lion  of  light. 

We  here  underftand  by  imperfedl  light,  an 
abfolute  or  relative  debility  of  it,  without  any 
opacity,  either  in  the  cornea  or  other  internal 
parts  of  the  eye,  and  without  any  difeafe  of  the 
retina  or  optic  nerve. 

The  light  is  relatively  imperfeifl,  when  we  can- 
not fee  an  object  diftinctly  in  a common  light, 
and  at  all  the  ufual  diftances  at  which  it  is  ob- 
ferved  by  an  eye  in  a pcrfedl  ftate. 

In  this  fenfe,  both  the  long  and  Ihort-lighted 
are  faid  to  have  an  imperfed  light.  The  fhort- 
lighted  fee  dirtant  objcdls  confufedly,  thofe  that 

are 
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are  near  at  hand  diftiniftly ; their  fight  is  there- 
fore defedlive  with  refpedl  to  diftant  objecfiis  on 
the  other  hand,  the  long-fighted  fee  diftant  objcdls 
diftindlly,  near  objeds  confufedly. 

An  imperfed  fight  isoccafioned  by  a confufion 
in  the  image  formed  upon  the  retina;  this  hap- 
pens whenever  all  the  rays  that  proceed  from  any 
one  point  of  an  objed,  are  not  united  again  in 
one,  but  fall  on  different  points  of  the  retina:  or 
whenever  fevcral  pencils  of  light, 'from  different 
points  of  an  objed,  terminate  upon  one  point  of 
the  image.  This  fpecies  of  confufion  takes  place 
both  in  long  and  ftiort-fighted  eyes. 

An  imperfed  fight  differs  from  an  amaurofis 
or  gutta  ferena;  for  in  the  latter  the  fight  is  en- 
tirely loft,  and  the  pupil  becomes  immoveable  ; 
though  if  one  eye  remain  found,  the  pupil  of  the 
blind  eye  will  be  moved  with  the  pupil  of  the 
found  one;  but  if  the  found  eye  be  ftiut,  the  pupil 
of  the  blind  eye  will  be  deftitute  of  motion. 

Of  old  or  lovg-fighied  Eyes, 

I 

To  detail  thofe  circumftances  which  are,  in 
general,  marks  of  advancing  age,  and  always  of 

partial  infiimity,  inuft  be  ever  unplcafant,  and 

would 
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would  be  equally  unnecefTary,  if  it  were  not  the 
mean  of  leflening  the  inconveniences  attendant 
onthofe  ftages  of  life. 

By  the  long- lighted,  remote  objedls  are  feea 
diflindlly,  near  ones  confufcdly;  and  in  propor- 
tion as  this  defed  increafes,  the  nearer  objects 
become  more  indiltincT:,  till  at  length  it  is  found 
almoft  impolTible  to  read  a common-lized  print 
without  alhftance.  An  imperfed:  and  confuied 
image  is  formed  upon  the  retina,  becaufe  the  rays 
of  light  that  come  from  the  feveral  points  of 
an  objedl,  at  an  ordinary  diftance,  are  not  fuf- 
ficiently  refraded,  and  therefore  do  not  meet 
upon  the  retina,  but  beyond  it. 

Various  are  the  caufes  which  may  occafion  this 
defed;  if  the  convexity  of  the  cornea  be  lelfened, 
or  if  either  fide  of  the  cryftalline  becomes  flatter, 
this  effed  will  be  produced;  if  the  retina  be  not 
fufliciently  removed  from  the  cornea  or  cryflal- 
line,  or  if  the  retina  be  too  near  the  cornea  or 
cryflalline,  it  will  give  rife  to  the  fame  deled 
as  will  alfo  a lefs  refradive  power  in  the  pellucid 
parts  of  the  eye ; in  like  manner,  too  great  a 
proximity  of  the  objeds,  will  prevent  the  rays 
from  uniting  till  they  are  beyond  the  retina; 
but  if  all  thefe  caufes  concur  together,  the  eflbd 
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is  greater.  This  defedl  is,  however,  in  general, 
attributed  to  a fhrinking  of  the  humours  of  the 
eye,  which  caufes  the  cornea  and  cryftalline  to 
lofe  their  original  convexity,  and  to  become 
flatter ; the  fame  caufe  will  bring  the  retina  too 
near  the  cornea. 

By  one  or  other  of  thefe  caufes,  thofe  who  were 
accuflomed  in  their  youth  to  read  a common 
fize  print,  at  about  twelve  or  fourteen  inches 
diftance  from  their  eyes,  are  obliged  to  remove 
the  book  to  two  or  three  feet  before  they  can  fee 
the  letters  diftincflly,  and  read  with  comfort. 
But  in  proportion  as  the  objed;  is  removed  from 
the  eye,  the  image  thereof  on  the  retina  becomes 
fmaller,  and  confequently  fmall  objeds  will  not 
always  be  perceivable  at  that  diftance,  to  which 
thofe  in  this  ftate  find  it  necelTary  to  remove 
them,  in  order  to  attain  any  degree  of  diftind 
vifion : the  further  alfo  the  objed  is  removed, 
the  lefs  light  will  enter  the  eye,  and  the  image 
will,  of  courfe,  be  fainter. 

Hence,  thofe  who  are  long-fighted  require 
more  light  to  enable  them  to  read,  than  they  did 
while  their  eyes  were  in  their  perfed  ftate ; and 
this  not  only  becaufe  they  arc  obliged  to  remove 
the  book  to  a greater  diftance,  but  becaufe  the 
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pupil  of  their  eye  is  fmaller,  and  therefore  a 
greater  intenfity  of  light  is  necelfary  to  produce 
afufficient  impreflion  on  the  retina,  and  compen^ 
late  for  the  defecfl  by  a greater  fplendor  and  illu- 
mination of  the  objed:. 

Increafing  years  have  a natural  tendency  to 

bring  on  this  defedi,  and  earlier  among  thofe 

who  have  made  the  leaft  ufe  of  their  eyes  in 

their  youth;  but  whatever  care  be  taken  of  the 

fight,  the  decays  of  nature  cannot  be  prevented : 

the  humours  of  the  eye  will  gradually  wade  and 

decay,  the  refradive  coats  will  become  flatter, 

/ 

and  the  other  parts  of  the  eye  more  rigid  and 
lefs  pliable;  thus  the  latitude  of  diflind  vifion 
will  become  contraded : it  is  alfo  highly  proba- 
ble, that  the  retina  and  optic  nerve  lofe  a portion 
of  their  fenflbility. 

Though  it  is  in  the  general  courfe  of  nature, 
that  this  defed  Ihould  augment  with  age,  yet 
there  are  not  w^anting  inflances  of  thofe  who 
have  recovered  their  fight  at  an  advanced  period, 
and  have  been  able  to  lay  afide  their  glalfcs,  and 
read  and  write  with  pleafure,  without  any  arti- 
ficial afliftance.  Among  many  caufes  which, 
may  produce  this  effed,  the  mofl:  probable  is, 
that  it  generally  arifes  from  a decay  of  the  fat  in 
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the  bottom  of  the  orbit  ; thepreflure  in  this  part 
ceafing,  the  eye  expands  into  fomewhat  of  an 
oval  form,  and  the  retina  is  removed  to  a due 
focal  diftance  from  the  cryftalline. 

It  is  a certain  and  very  important  facft,  that 
long-fightednefs  may  be  acquired;  for  country- 
men, failors,  and  thofe  that  are  habituated  to 
look  at  remote  objects,  are  generally  long-fighted, 
want  fpedlacles  fooneft,  and  ufe  the  deepeh  mag- 
nifiers; on  the  other  hand,  the  far  greater  part 
of  the  fliort-fighted  are  to  be  found  among 
ftudents,  and  thofe  arrifts  who  are  daily  conver- 
fant  with  fmall  and  near  objeds;  every  man 
becoming  expert  in  that  kind  of  vifion,  which  is 
moft  ufeful  to  him  in  his  particular  profcfiion 
and  manner  of  life:  thus  the  miniature  painter, 
and  engraver,  fee  very  near  obje6ts  better  than 
afailor;  but  the  failor  perceives  difiant  objedls 
better  than  they  do:  the  eye  in  both  cafes  endea- 
vouring to  preferve  that  configuration  to  which 
it  is  moft  accuftomed.  In  the  eyes,  as  well  as 
other  parts  ot  the  body,  the  mufcles,  by  conftant 
excrcife,  are  enabled  to  ad  with  more  eafe  and 
power,  but  are  enfeebled  by  difufe;  the  elaftic 
parts  alfo,  if  they  are  kept  too  long  ftretched, 
lofe  part  of  their  elafticity;  while  on  the  other 
hand,  if  they  be  feldorn  exercifed,  they  grow  ftilf. 
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and  are  not  eafily  diftcndcd.  From  the  confide- 
ration  of  thcfe  fadls,  we  may  learn,  in  a great 
meafure,  how  to  prefcrve  our  eyes ; by  habitua- 
ting them  occalionally  to  near  as  well  as  didant 
objedls,  we  may  maintain  them  longer  in  their 
perfect  date,  and  be  able  to  podpone  the  ufe  of 
fpecdacles  for  many  years  ; but  we  may  alfo  in- 
fer from  the  fame  premifes,  that  there  is  great 
danger,  when  the  eyes  are  become  long-iighted, 
of  deferring  too  long  the  ufe  of  fpeclacles,  or 
ufing  thofe  that  magnify  too  much,  as  we  may 
by  either  method  fo  Hatten  the  eye,  as  to  lofe 
entirely  the  benefits  of  naked  vifion.  It  may 
nor  be  improper  in  this  place  to  remark,  that 
the  long-fighted  eye  is  much  more  liable  to  be 
injured  by  too  great  a degree  of  light,  than  thofe 
that  are  fhort-fighted. 

Objects  that  appear  confufed  to  the  long- 
fighted,  will  be  rendered  more  didindt,  if  they 
view  them  through  a fmall  hole,  fuch  as  that 
made  by  a pin  in  a card,  becaufe  it  excludes 
thofe  diverging  rays  which  are  the  principal 
fource  of  confufion ; but  as  it,  at  the  fame  time, 
intercepts  a conliderable  portion  of  the  light,  it 
is  by  no  means  an  adequate  remedy.  The  belt 
relief  they  can  obtain  is  from  convex  glades, 
for  by  thefe  the  rays  of  light  that  proceed  from 
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the  objc(fb,  are  fo  refradled,  as  to  fall  upon  the 
retina,  in  the  fame  manner  as  if  they  ilTued  from 
a diflant  point.  Spedacles  afford  two  advan- 
tages, for  they  not  only  render  the  pieflure  of 
objeds  dihind;  upon  the  retina,  but  they  alfo 
make  it  ftrong  and  lively. 

Of  Spe5iades. 

The  difeovery  of  optical  inftruments  may  be 
efteemed  among  the  moh  noble,  as  well  as  among 
the  moh  ufeful  gifts,  which  the  Supreme  Artih 
hath  conferred  on  man.  For  all  admirable  as 
the  eye  came  out  of  the  hands  of  him  who  made 
it,  yet  he  has  permitted  this  organ  to  be  more 
ahihed  by  human  contrivance,  than  any  other 
of  the  animal  frame,  and  that  not  only  for  the 
ufes  and  comforts  of  common  life,  but  for  the 
advancement  of  natural  fcience;  whether  by 
giving  form  and  proportion  to  the  minute  parts 
of  bodies,  that  were  imperceptible  to  the  un- 
ahihed  light,  or  by  contraeding  fpace,  and  as  by 
magic  art,  bringing  to  view  the  grander  objeds 
of  the  univerfe,  w^hich  were  rendered  invifiblc 
by  their  immenfe  diftance  from  us.  * Noble  as 
thefe  inventions  are,  the  difeovery  of  fpedacles 

may 
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may  ftill  claim  the  fuperiority,  as  being  of  more 
univerfiil  benefit,  and  more  extenlive  ufe.  They 
reftore  and  preferve  to  us  one  of  the  moff  noble 
and  valuable  of  our  fenfcs ; they  enable  the  me- 
chanic to  continue  his  labour,  and  earn  a fub- 
fiffence  by  the  work  of  his  hand,  till  the  extreme 
of  old  age.  By  their  aid  the  fcholar  purfues 
his  ftudies,  and  recreates  his  mind  with  intel- 
ledlual  pleafures,  and  thus  palTes  away  days  and 
years  with  delight  and  fatisfadlion,  that  might 
otherwife  have  been  devoured  by  melancholy,  or 
wafted  by  idlenefs. 

As  fpedacles  arc  defigned  to  remedy  the  de- 
fects of  fight,  it  is  natural  to  wifti,  that  the 
materials  of  which  they  are  formed  fhould  be 
as  perfedt  as  the  eye  itfelf;  but  vain  is  the  wifh, 

I 

for  the  materials  wc  ufe,  like  every  thing  human, 
are  imperfecTr,  and  yet  we  may  deem  ourfelves 
happy,  to  have  in  glafs  a fubflitute  fo  analagous 
to  the  humours  of  the  eye,  a fubftance  which 
gives  new  eyes  to  decrepid  age,  and  enlarges  the 
views  of  philofophy.  The  two  principal  defedts 
are,  fmall  threads  or  veins  in  the  glafs,  and  mi- 
nute fpecks.  The  threads  are  molt  prejudicial 
to  the  purpofes  ofvilion,  becaufethey  relradl  the 
rays  of  light  irregularly,  and  thus  dillort  the 
objedt,  and  fatigue  the  eye ; whereas  the  fpecks 
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only  leflen  the  quantity  of  light,  and  that  in  a 
very  fmall  degree. 

General  Rules  for  the  Choice  of  Spe^acks, 

The  moft  general,  and  perhaps  the  befl  rule 
that  can  be  given,  to  thoie  who  are  in  want  of 
afliftance  from  glafles,  in  order  foto  choofe  their 
fpec^racles,  that  they  may  fuit  the  hate  of  their 
eyes,  is  to  prefer  thofe  which  fhew  objedis  neareft 
their  natural  hate,  neither  enlarged  nor  dimi- 
niflied,  the  glalfes  being  near  the  eye,  and  that 
give  a blacknefs  and  diftindlnefs  to  the  letters 
of  a book,  neither  braining  the  eye,  nor  caufing 
any  unnatural  exertion  of  the  pupil. 

For  ho  fpechacles  can  be  faid  to  be  properly 
accommodated  to  the  eyes,  which  do  not  pro- 
cure them  eafe  and  reft ; if  they  fatigue  the  eyes, 
we  may  fafely  conclude,  either  that  we  have  no 
occafion  for  them,  or  that  they  are  ill  made,  or 
not  proportioned  to  our  fight. 

Though,  in  the  choice  of  fpetftacles,  everyone 
muft  finally  determine  for  himfelf,  which  arc 
the  glaftes  through  whiqh  he  obtains  the  moft 
diftindl  vifion ; yet  fome  confidence  fhould  be 
placed  in  the  judgment  of  the  artift,  of  whom 
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they  are  purchafcd,  and  fome  attention  paid  to 
his  directions.  By  trying  many  fpedaclcs  the 
eye  is  fatigued,  as  the  pupil  varies  in  frze  with 
every  different  glafs,  and  the  eye  endeavours  to 
accommodate  itfelf  to  every  change  that  is  pro- 
duced. Hence,  the  purchafer  often  fixes  upon 
a pair  of  fpeflacles,  not  the  beft  adapted  to 
his  fight,  but  thofe  which  feem  to  relieve  him 
moft,  while  his  eyes  are  in  a forced  and  unna- 
tural date ; and  confequcntly,  when  he  gets 
home,  and  they  are  returned  to  their  natural  ftate, 
he  finds  what  he  had  chofen,  fatiguing  and  in- 
jurious to  his  fight. 

Of  PreferverSi  and  Rules  for  the  Prefervation 

of  the  Sight, 

Though  it  may  be  impoflible  to  prevent  the 
abfolute  decay  of  light,  whether  arifing  from  age, 
partial  difeafe,  or  illnefs,  yet  by  prudence  and 
good  management,  it’s  natural  failure  may  cer- 
tainly be  retarded,  and  the  general  habit  of  the 
eyes  firengthened,  which  good  purpofes  will  be 
promoted  by  a proper  attention  to  the  following 
maxims. 

I.  Never  to  fit  for  any  length  of  time  in  ab- 
folute gloom,  or  expofed  to  a blaze  of  light. 
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The  reafons  on  which  this  rule  is  founded, 
prove  the  impropriety  of  going  hahily  from  one 
extreme  to  the  other,  whether  of  darknefs  or  of 
light,  and  Ihew  us,  that  a fouthern  afped;  is 
improper  for  thole  whofe  fight  is  weak  and 
tender, 

2.  To  avoid  reading  a fmall  print. 

3.  Not  to  read  in  the  dufk;  nor,  if  the  eyes 
be  difordered,  by  candle-light.  Happy  thofe 
■who  learn  this  lelTon  betimes,  and  begin  to  pre- 
ferve  their  light,  before  they  are  reminded  by 
pain,  of  the  nccrllity  of  fparing  them ; the 
frivolous  attention  to  a quarter  of  an  hour  of  the 
evening,  has  coff  numbers  the  perfed  and  com- 
fortable ufe  of  their  eyes  for  many  years : the 
mifehief  is  effeded  imperceptibly,  the  confe- 
quences  are  inevitable. 

4.  The  eye  fliould  not  be  permitted  to  dwell 
on  glaring  objects,  more  particularly  on  firll 
waking  in  a morning;  the  fun  fhould  not  of 
courfe  be  fuffered  to  fhine  in  the  room  at  that 
time,  and  a moderate  quantity  of  light  only  be 
admitted.  It  is  eafy  to  fee,  that  for  the  fame 
reafons,  the  furniture  of  a bed  fliould  be  neither 
altogether  of  a white  or  red  colour ; indeed,  thofe 
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^vhofc  eyes  arc  weak,  would  find  ronfiderable 
advantage  in  having  green  for  the  furniture  of 
their  bed-chamber.  Nature  confirms  the  pro- 
pricty  of  the  advice  given  in  this  rule : for  the 
light  of  the  day  comes  on  by  flow  degrees,  and 
green  is  the  univerfal  colour  file  prefenis  to  our 
eyes. 

,5.  The  long-fighted  (hould  accuftom  them- 
fclves  to  read  with  rather  lefs  light,  and  fome- 
what  nearer  to  the  eye  than  what  they  naturally 
like ; while  thofe  that  arc  ihort-fighted,  fiiould 
rather  ufe  themfelves  to  read  with  the  book  as 
far  off  as  poffible.  By  this  means,  both  would 
improve  and  ftrengthen  their  fight ; while  a 
contrary  courfe  will  increafe  it’s  natural  im- 
perfections. 

There  is  nothing  which  preferves  the  fight 
longer,  than  always  ufing,  both  in  reading  and 
w’riting,  that  moderate  degree  of  light  which  is 
beft  fuited  to  the  eye;  too  little  firains  them,  too 
great  a quantity  dazzles  and  confounds  them. 
The  eyes  are  lefs  hurt  by  ,the  want  of  light,  than 
by  the  excefs  of  it ; too  little  light  never  does 
any  harm,  unlefs  they  are  firained  by  efforts  to 
fee  objeds,  to  which  the  degree  of  light  is  in^ 
adequate ; but  too  great  a quantity  has,  by  it’s 
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own  power,  dcflroyed  the  fight.  Thus  many 
have  brought  on  thcmfelves  a catarac*!:,  by  fre- 
quently looking  at  the  fun,  or  a fire ; others  have 
loff  their  fight,  by  being  brought  too  fuddenly 
from  an  extreme  of  darknefs  into  the  blaze  of 
day.  How  dangerous  the  looking  upon  bright 
luminous  objedts  is  to  the  fight,  is  evident  from 
it’s  effeds  in  thofe  countries  which  are  covered 
the  greater  part  of  the  year  with  fnow,  where 
blindncfs  is  exceeding  frequent,  and  where  the 
traveller  is  obliged  to  cover  his  eyes  with  crape, 
to  prevent  the  dangcroiis,  and  often  fudden  effeds 
of  too  much  light:  even  the  untutored  favage 
tries  to  avoid  the  danger,  by  framing  a little 
wooden  cafe  for  his  eyes,  with  only  two  narrow 
flits.  A momentary  gaze  at  the  fun,  will,  for  a 
time,  unfit  the  eyes  for  vifion,  and  render  them 
inlenfiblc  to  impieflions  of  a milder  nature. 

The  following  cafes  from  a fmall  trad  on 
the  Falric  of  the  Eyef  are  fo  applicable  to 
the  piefeni  article,  as  to  want  no  apology  for 
their  jnfertion  here;  though  if  any  were  necef- 
fary,  the  ufe  they  will  probably  be  of  to  thofe 
whole  complaints  arife  from  the  fame  or  fimilar 
caufes,  would,  I prefume,  be  more  than  fuf- 
ficient. 


A lady 


Essay  on  Vision,  105 

“ A lady  from  the  country,  coming  to  refidc 
in  St.  James's-fquare,  was  afflided  with  a pain 
in  her  eye,  and  a decay  of  fight.  She  could  not 
look  upon  the  hones,  when  the  fun  (hone  upon 
them,  without  great  pain.  This,  which  fhe 
thought  was  one  of  the  fymptoms  of  her  dif- 
order,  was  the  real  caufe  of  it.  Her  eyes,  which 
had  been  accuftorned  to  the  verdure  of  the  coun- 
try, and  the  green  of  the  pafture  grounds  before 
her  houfe,  could  not  bear  the  violent  and  un- 
natural glare  of  light  refleded  from  the  hones  ; 
Ihe  was  advifed  to  place  a number  of  fmall 
orange  trees  in  the  windows,  fo  that  their  tops 
might  hide  the  pavement,  and  be  in  a line  with 
the  grafs.  She  recovered  by  this  hmple  change 
in  the  light,  without  the  afliftance  of  any  medi- 
cine ; though  her  eyes  were  before  on  the  verge 
of  little  lefs  than  blindnefs.’* 

" A gentleman  of  the  law  had  his  lodgings  in 
Pall-mall,  on  the  north-fide,  his  front  windows 
were  expofed  to  the  full  noon  fun,  while  the 
back  room,  having  no  opening,  but  into  a fmall 
clofe  yard,  furrounded  w ith  high  walls,  w^as  very 
dark  ; he  w'rote  in  the  back  room,  and  ufed  to 
come  from  that  into  the  front  to  breakfafl,  &c. 
his  light  grew  weak,  and  he  had  a conhant  pain 
in  the  balls  of  his  eyes ; he  tried  vifual  glalfes, 
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and  fpoke  with  oculifts,  equally  in  vain.  Be- 
ing foon  convinced,  that  the  coming  fuddenly 
out  of  his  dulky  ftudy,  into  the  full  blaze  of 
fun-fliine,  and  that  very  often  in  the  day,  had 
been  the  real  caufc  of  his  diforder;  he  took  new 
lodgings,  by  which,  and  forbearing  to  write  bv 
candle-light,  he  was  very  foon  cured.’* 

Blindnefs,  or  at  leaft  miferable  weakneffes  of 
light,  are  often  brought  on  by  thefe  unfufpeclied 
caufes.  Thofe  who  have  weak  eyes,  diould 
therefore  be  particularly  attentive  to  fuch  cir- 
cumdances,  fince  prevention  is  eafy,  but  the 
cure  may  be  difficult,  and  fornetimes  impradi- 
cable. 

1 hope  I ffiall  not  be  thought  to  have  depped 
improperly  out  of  the  line  of  my  profeffion,  in 
recommending  the  following  remedy,  when  a 
decay  or  weaknefs  of  light  comes  on  earlier  than 
might  reafonably  be  expeded,  and  w ithout  any 
difeafe,  or  other  apparent  caufe ; if  it  does  not 
anfwer  the  purpofe,  no  ill  will  attend  the  ufe  of 
it.  Put  tw^o  ounces  of  rofemary  leaves  into  a 
bottle,  with  a pint  of  brandy,  fhake  it  once  or 
twice  a day;  let  this  Hand  three  days,  then  drain 
it  off;  mix  a tea  fpoonful  of  the  clear  tindurc 
W'ith  four  tea  fpooafuls  of  warm  w^atcr,  and  w alh 
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the  infide  of  the  eye  with  it  every  night,  moving 
about  the  eye-lids,  that  fome  of  it  may  get  per- 
fectly in  between  the  lid  and  the  eye.  By  de- 
grees put  lei's  and  lefs  water  to  the  tindlure,  till 
at  length  a tea  fpoonful  of  each  may  be  mixed 
for  ufe. 

Whatfoever  care,  however,  be  taken,  and 
though  every  precaution  be  attended  to  with 
fcrupulous  exadnefs ; yet  as  we  advance  in  years, 
the  powers  of  our  frame  gradually  decay,  an 
effect  which  is  generally  firft  perceived  in  the 
organs  of  vifion. 

Age  is,  however,  by  no  means  an  abfolutc 
criterion,  by  which  we  can  decide  upon  the  fight, 
nor  will  it  prove  the  necelTity  of  wearing  fpec- 
tacles.  For,  on  the  one  hand,  there  are  many 
.whole  fight  is  preferved  in  all  it’s  vigour,  to  an 
advanced  old  age ; while,  on  the  other,  it  may 
be  impaired  in  youth  by  a variety  of  caufes,  or 
be  vitiated  by  internal  maladies;  nor  is  the 
defedt  either  the  fame  in  different  perfons  of  the 
fame  age,  or  in  the  fame  perfon  at  different  ages; 
jn  fome  the  failure  is  natural,  in  others  it  is  ac^ 
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From  whatever  caufes  this  decay  arifes,  an 
attentive  confideration  of  the  following  rules, 
will  enable  every  one  to  judge  for  himfelf,  when 
his  fight  may  be  affifted  or  preferved  by  the 
life  of  fpeftaclcs. 

1.  When  we  are  obliged  to  remove  fmali 
objeds  to  a confiderable  diftance  from  the  eye, 
in  order  to  fee  them  diftindly, 

2.  If  we  find  it  neceffary  to  get  more  light 
than  formerly ; as  for  inllance,  to  place  the  can- 
dle between  the  eye  and  the  objed. 

3.  If  on  looking  at,  and  attentively  confider- 
ing  a near  objed,  it  becomes  confufed,  and  ap- 
pears to  have  a kind  of  mill  before  it, 

4.  When  the  letters  of  a book  run  one  into 
the  other,  and  hence  appear  double  and  treble, 

5.  If  the  eyes  are  fo  fatigued  by  a little  exer- 
cife,  that  we  are  obliged  to  Ihut  them  from  time 
to  time,  and  relieve  them  by  looking  at  different 
objedts. 

When  all  thefe  circumflances  concur,  or  any 
of  them  feparately  take  place,  it  will  be  neceffary 
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to  feek  afliflance  from  glaflcs,  which  will  now 
cafe  the  eyes,  and  in  fome  degree  check  their 
tendency  to  grow  flatter;  whereas  if  they  be  not 
aflifted  in  time,  the  flatnefs  will  be  confiderably 
increafed,  and  the  eyes  be  weakened  by  the 
efforts  they  are  compelled  to  exert. 

We  are  now  able  to  decide  upon  a very  im- 
portant queftion,  and  fay  how  far  fpedtacles  may 
be  faid  to  be  prefervers  of  the  fight.  It  is  plain 
they  can  only  be  recommended  as  fuch,  to  thofe 
whofe  eyes  are  beginning  to  fail ; and  it  would 
be  as  abfurd,  to  advife  the  ufe  of  fpedtacles  to 
thofe  who  feel  none  of  the  foregoing  inconve- 
niences, as  it  would  be  for  a man  in  health  to 
ufe  crutches  to  fave  his  legs.  But  thofe  who 
feel  thofe  inconveniences,  Ihould  immediately 
take  to  fpecftacles,  which,  by  enabling  them 
to  fee  objeds  nearer,  and  by  facilitating  the 
union  of  the  rays  of  light  on  the  retina,  will  fup- 
port  and  preferve  the  fight. 

When  the  eye  fenfibly  flattens,  all  delay  is 
dangerous ; and  the  longer  thofe  who  feel  the 
want  of  affifiance,  defer  the  ufe  of  fpedaclcs,  the 
more  they  w'ill  incrcafe  the  failure  of  the  eye; 
there  arc  too  many  who  procrallinate  the  ufe  of 
them,  till  at  lafl;  they  are  obliged  to  ufe  glalfes 
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of  ten  or  twelve  inches  focus,  inftead  of  thofe  of 
36  or  40,  which  would  otherwife  have  fuited 
them ; thus  preferring  a real  evil,  to  avoid  one 
that  is  imaginary.  Mr.  Thomin  mentions  feve- 
ral  deplorable  cafes  of  this  kind,  particularly  one 
of  a lady,  who,  through  falfe  fhame,  had  ab- 
Itained  from  wearing  fpeAacles  fo  long  a time, 
that  at  lull  it  was  impolhble  to  fuit  her,  but  with 
thofe  adapted  to  eyes  that  have  been  couched. 
Whereas  the  inftances  are  numerous  of  thofe 
who,  by  iifing  glaffes  of  a long  focus  at  the  firft 
approaches  of  long-iightednefs,  have  brought 
back  their  eyes  to  their  natural  light,  and  been 
able  to  lay  afide  their  fpedacles  for  years. 

Thefe  conliderations  point  out  clearly  the  ad- 
vantages that  may  be  obtained  by  a proper 
choice  of  fpedlacles  on  firft  wearing  them,  and 
the  importance  of  making  fuch  a choice;  as  the 
eye  will  endeavour  to  conform  itfelf  to  any  im- 
proper focus,  and  thus  be  brought  into  a ftate  of 
extreme  age,  at  a much  earlier  period  than  would 
have  happened,  had  they  been  fuited  with  judg- 
ment. There  are  very  few  opticians  but  what 
muft  have  feen  inftances  of  thofe,  who,  by 
habituating  their  eyes  to  too  fiiort  a focus,  or 
too  great  a magnifying  power,  have  fo  injured 
thofe  tender  organs,  as  to  deprive  them  of  future 
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afliftance  from  glaflcs.  This  frequently  happens 
to  thofe  who  purchafe  their  fpcdtaclcs  of  haw- 
kers and  pedlars,  men  equally  ignorant  of  the 
fciencc  of  optics,  and  the  fabric  of  the  eye. 

Let  it,  therefore,  be  carefully  remembered, 
that  magnifying  power  is  not  the  point  that  is 
mofi:  to  be  conlidered  in  the  choice  of  fpcdlaclest 
but  their  conformity  to  our  fight,  their  enabling 
us  to  fee  diftindtly,  and  with  eafe,  at  the  diftance 
we  were  accufiomed  to  read  or  work,  before  the 
ufe  of  fpedfacles  became  nccefiary  : or,  in  other 
words,  glalTcs  fhould  fo  alter  the  difpofition  of 
the  rays,  at  their  entrance  into  the  eyes,  as  will 
be  moft  fuitable  to  procure  diftindl  vilion  at  a 
proper  difiance  ; an  end  of  the  highefi  import, 
as  in  this  refpedl  it  places  the  aged  nearly  on  a 
level  with  the  young,  and  enables  him  to  read  a 
common  print  with  eafe,  at  a period  when, 
without  afiifiance,  he  could  hardly  diftinguifii 
one  letter  from  another. 

In  proportion  as  the  eye  flattens,  glaffes  of 
greater  convexity  are  tobeufed;  but  fiill  w^e 
fliould  be  careful  not  to  go  too  far : for  if  they 
magnify  too  much,  they  w ill  fatigue  the  eye. 
The  mofi  certain  ciitcrion  of  their  being  too  old 
for  the  adtual  fiate  of  the  fight,  is  our  being 
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obliged  to  bring  the  objedls  wc  look  at  through 
them,  nearer  the  eye  than  the  common  diftance 
of  diftindt  vifion.  All  glafles  that  caufe  us  to 
depart  much  on  either  fide  from  the  limits  of 
diftinct  vifion,  may  be  confidered  as  ill  adapted, 
and  prejudicial  to  the  light. 

Thofe  who  are  careful  in  following  a regular 
gradation,  may  preferve  their  eyes  to  the  lateft 
period  of  old  age,  and  even  then  be  able  to  enjoy 
the  comforts  and  pleafures  that  afife  from  diftindl 
vifion.  Do  not,  therefore,  precipitate  thefe 
changes,  left  you  fhould  abforb  too  foon  the  re- 
fources  of  art,  and  not  be  able  to  find  fpediacles 
of  fufficient  power  to  relieve  the  eye.  One  pre- 
caution more  is  necelfary  : by  no  means  put  on 
any  fpecftacles  but  your  own ; for  taking  up,  and 
wearing  glaffes  different  from  thofe  to  which 
your  eye  is  accommodated,  has  the  fame  ill  elfe6t 
as  trying  a variety  at  an  optician’s  fliop ; this  va- 
riety fatigues  and  difturbs  the  fight;  all  irregula- 
rity is  injurious,  and  much  of  the  prefervation  of 
the  fight  depends  upon  keeping  it  uniform,  as 
well  with  regard  to  the  glalles,  as  the  degrees  of 
light. 

There  are  many  who  find  the  effed  of  candle- 
light fo  different  from  the  purer  light  of  day, 
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that  they  are  obliged  to  ufe  fpeLtacles  by  night, 
though  they  can  do  very  well  without  them  in 
the  day.  Thefe,  when  the  eye  has  become  more 
flat,  will  find  it  advifeable  to  have  two  pair  of 
fpcdlacles,  one  to  ufe  by  day,  the  other,  magni- 
fying fomewhat  more,  appropriated  for  the  night ; 
by  this  means,  nearly  the  fame  quantity  of  light 
may  be  brought  to  ad  upon  the  retina  at  one 
time  as  the  other;  thus  the  eyes  will  be  lefs  fa- 
tigued, and  longer  maintain  their  natural  vigour. 

Of  Vijual  Spe5Iacles. 

The  natural  defire  of  men  in  trade  to  increafe 
their  bufinefs,  and  extend  their  fame,  has  in 
many  inftances  been  the  origin  of  alterations  and 
inventions,  injurious  to  fcience,  and  detrimental 
to  the  public.  It  is  a defire,  to  which  all  in  trade 
are,  from  their  fituation,  expofed;  and  from 
which,  it  may  be  prefumed,  no  one  is  exempt. 

To  this  defirc  we  may,  with  propriety,  im- 
pute the  invention  of  vifual  fpedacles;  and  as 
pretences  are  feldom  wanting  to  juftify  that  which 
intcreft  adopts,  the  inventor  endeavoured,  by 
fpecious  reafons,  to  attrad  the  attention  of  thofc 
who  were  not  to  be  captivated  by  mere  novelty. 
But  the  good  fenfe  of  the  world,  w^hich  always, 

I 


in 


114 


Essay  on  Vision. 


in  the  long  run,  juftly  appreciates  the  value  of 
every  invention,  now  leaves  vifual  fpedlacles  to 
the  negle(5l  they  merit;  they  are  worn  by  few, 
but  thofe  who,  from  long  habit,  have  accuftomed 
their  eyes  to  thefe  pernicious  {hades. 

r 

Among  the  reafons  adduced  by  the  inventor, 
the  following  is  that  upon  which  the  greateft  ftrefs 
was  laid,  namely,  that  as  in  telefcopes,  micro- 
fcopes,  &c.  we  are  obliged,  by  proper  apertures, 
to  cut  off  thofe  extraneous  rays  'which  tend  to 
render  the  image  confufed ; fo,  in  the  fame  man- 
ner, the  quantity  of  light  fhould  be  adjufted  in 
fpeflacles.  To  this  it  was  then  anfwered,  that  - 
the  cafes  were  by  no  means  analagous,  and  if  they 
w ere,  the  reafon  alledged  would  operate  againft 
the  ufe  of  vifual  glaffes;  for  as  ail  Icnfcs  bear  an 
aperture  proportional  to  their  focal  length,  a lens 
of  five  inches  focus,  which  is  one  of  the  fhorteft 
in  general  ufe,  would  bear  a much  larger  aperture 
than  the  diameter  of  any  fpedlacle  eye;  but  there 
was  furely  no  need  of  apertures  to  glalfes,  applied 
clofe  to  the  eye,  whofe  pupil  is  formed  by  nature 
to  adapt  itfelf  to  every  degree  of  light ; and  we 
fhould  in  all  cafes,  leave  the  eyes  as  much  as 
pofTible  to  their  own  exertions  and  uniform 
mode  of  ading.  Confidered  as  a fliade  or  fereen, 
the  horn  rims  of  the  vifual  glaffes  are  imperfed 
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and  detrimental,  they  are  alfo  inconvenient  in 
ufe;  for  if  the  line  to  be  read  is  long,  the  head 
mufl:  be  in  continual  motion,  to  fee  the  words, 
which  are  obftrudted  by  the  opake  rim ; to  thefe, 
and  many  other  reafons  which  might  be  ad- 
duced, we  may  add  the  proofs  derived  from  ex- 
perience and  obfervation;  by  thefe  I am  fully 
convinced,  that  they  are  injurious  to  the  eye,  and 
that  in  general  thofe  who  wxar  them,  ufe  glaffes 
of  a Ihorter  focus  than  thofe  who  wear  the  com- 
mon fort. 

If  from  the  wcaknefs  of  the  eye  a fhade  be 
necelfary,  let  it  be  fuch  a one  as  is  pointed  out 
by  nature:  fhe  teaches  us,  that  thofe  W'hofe  eyes 
are  deepfet,  have  the  cleared:  and  ftrongeft  light; 
and  that  whenever  we  find  the  light  too  ftrong 
we  pull  down  our  eye-brows,  and  if  this  be  not 
fuffici^nt,  put  our  hand  over  our  eyes ; by  this 
we  are  indrucfled,  that  the  bed;  form  for  a fhade 
is  one  fitted  to  the  forehead,  and  projecting  from 
it  2 or  3 inches. 

It  may  not  be  improper  in  this  place  to  fay 
a word  or  two  rcfpe(5ling  diades  or  fcreens  for 
candles.  I am  clearly  of  opinion,  that  all  opake 
lhades  are  detrimental  to  the  eye,  as  well  from 
the  very  irregular  refledlions  of  the  light,  from 
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the  paint  on  the  infide  of  them,  as  from  the  vai*t 
contrafl;  into  which  the  eye  is  thrown,  when  it 
removes  from  the  refledled  light,  that  is,  from 
an  extreme  of  brightnefs  to  gloominefs  and  ob- 
fcurity.  In  the  place  of  chefe,  I would  recom- 
mend a conical  (hade  ot  white  paper,  moderately 
thick;  this  will  throw  a llrong  heady  light  down 
on  the  book,  &c.  it  will  preferve  the  eye  from 
the  luminous  brightnefs  and  glare  of  the  can- 
dle, and  not  darken  the  room  toq  much.  Here 
1 cannot  refrain  from  obferving,  that  the  clear 
white  light  of  Argand’s  lamps  muft  be  very  pre- 
judicial to  the  fight ; there  are  purpofes  to  which 
they  may  be  applied  with  advantage,  but  then 
it  fliould  be  where  their  light  is  modified  before 
it  reaches  the  eye. 

Of  Spe facies  zvith  coloured  Ghjfes. 

It  may  be  m.ore  difficult  to  decide  upon  the 
merit  of  fpeflacles  with  coloured  glafs,  than 
of  thofe  with  vifuals ; yet  upon  the  whole, 
there  is  reafon  to  think,  that  they  are  rather  of 
dif-fcrvice  than  of  any  ufe  to  the  eye,  and  that 
the  grounds  upon  which  it  has  been  fuppofed 
that  they  vvould  be  advantageous  to  the  fight,  are 
weak  and  lallacious. 
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Green  glafles  have  been  recommended  on  two 
accounts,  fird,  becaufe  green  is  univcrfally  allow- 
ed to  be  one  of  thq  pleafanceft  colours  we  look  tt, 
and  is  found  to  flrengthen,  comfort,  and  preferve 
the  fight : fecondly,  as  they  are  fuppofed  to 
weaken  the  impreifion  of  the  rays  of  light  on  the 
retina,  and  therefore  to  be  well  adapted  to  thofe 
whofe  eyes  are  weak  and  tender. 

To  the  firft  rcafon,  it  may  be  fufficient  to  an- 
fwer,  that  though  green  is  a pleafant  colour  to 
look  at,  it  is  by  no  means  fo  to  look  through; 
for  all  objedls,  w hen  viewed  through  green  glafs, 
appear  of  a muddy  yellow,  tinged  by  a gloomy 
green ; they  are,  however,  not  only  unpleafant, 
but  there  are  circumftances  attending  the  ufe  of 
them,  which  make  it  highly  probable,  that  they 
are  prejudicial  to  the  light,  and  have  not  the  ten- 
dency which  is  generally  attributed  to  them,  of 
lelTening  the  adion  of  the  rays  of  light  on  the 
eye. 

After  looking  at  the  fun  for  a fiiort  time,  fhut 
your  eyes,  and  you  will,  for  fome  time  after  they 
have  been  fliut,  continue  to  fee  his  image;  but 
it’s  brightnefs  will  gradually  diminifli,  alfuming, 
fucceffively,  colours  lefs  and  lefs  bright  and 
lively,  being  firft  red,  afterwards  yellowy  then 
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green,  blue,  and  laftly,  violet;  now  thefc  colour* 
are  attributed  to  the  violent  agitation  excited  in 
the  retina,  by  the  rays  of  light ; the  re-aftionand 
vibrations  produce  the  fenfation  of  colour,  the 
ftrongeft  thofe  of  red,  the  weaker  thofe  of  yellow, 
&c.  Something  very  fimilar  to  this  happens  to 
moft  people,  on  their  firft  wearing  green  glaffes, 
for  on  taking  them  off,  they  generally  find  white 
objeds  tinged  with  red ; a clear  and  fufficient 
proof,  that  they  are  not  favourable  to  the  eye. 

f 

Further,  unlefs  they  are  continually  wore,  the 
contrafi:  between  the  objed  feen  through  them, 
and  feen  without  them,  mufl  be  difadvantageous 
in  it’s  effeds  ; as  contrary  to  that  uniformity, 
which  we  have  already  obferved,  to  be  fo  necef- 
fary  to  the  prefervation  of  the  eyes. 

But  there  is  a dill  greater  inconvenience  ; the 
eye,  by  condant  ufe,  fo  habituates  itfelf  to  them, 
as  not  to  be  able  to  fee  with  eafe  in  fpedacles  of 
another  colour  : now  as  the  eye  grows  flatter,  it 
wants  glaffes  of  a greater  convexity;  but  as  the 
convexity  increafes,  the  green  glades  become 
more  opake,  and  thus  lefs  fit  for  vidon,  affording 
fegd  adidance  when  the  eye  wants  it  mod. 
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Of  Readlng-Glaffes, 


Though  the  effedls  of  time  are  the  certain  and 
inevitable  portion  of  all,  who  live  to  an  ad- 
vanced age,  and  are  neither  to  be  retarded  by- 
riches,  nor  prevented  by  wifdom;  yet  fuch  are 
the  weaknelTes  of  the  human  mind,  and  fuch  the 
partialities  of  felf-love,  that  we  all  endeavour  to 
conceal,  from  ourfelves  and  others,  the  ap- 
proaches of  age ; and  no  one  likes  to  appear  as 
haftening  to  that  bourne  from  which  none  have 
returned.  ^ 

Thefe  propenfities  give  rife  to  a variety  of 
artifices,  by  which  each  individual  endeavours  to 
hide  from  himfelf  and  others,  what  no  artifice 
can  conceal,  and  which  every  one  can  difcover, 
in  all  but  himfelf;  but  then,  thefe  endeavours 
often  contribute  to  haften  the  evils  they  are 
meant  to  conceal.  Opticians  have  daily  expe- 
rience of  the  truth  of  thefe  obfervations,  and  they 
are  in  no  infiance  more  fully  verified,  than  in  the 
preference  given  by  many  to  reading-glafics, 
(under  whatever  pretext  it  may  be  covered,) 
merely  becaufe  they  think,  that  the  decay  of  their 
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fight,  and  their  advances  in  age,  are  lefs  con- 
fpicuous  by  ufing  a reading-glafs  than  fpec- 
tacles. 

It  is  evident,  that  the  axes  of  the  eyes  ought 
not  in  any  cafe  to  be  ftrained,  but  that  they 
diould  be  left  at  liberty,  to  follow  the  direeftion 
they  receive  from  the  mufcles  of  the  eye;  but 
this  is  not  the  cafe  when  a reading-glafs  is  ufed; 
for  the  eyes,  in  endeavouring  to  fee  by  it,  are  con- 
fiderably  firained,  and  in  a fhorf  time  much 
fatigued : but  there  is  another  objedion  to  the 
ufe  of  reading-glalfes,  which  arifes  from  the  un- 
fteadinefs  of  the  hand,  and  the  rhotion  of  the 
head,  which  occafion  a perpetual  motion  of  the 
glalfes,  for  the  eye  endeavours  to  conform  itfelf 
to  each  change,  and  this  tender  organ  is  thereby 
kept  in  continual  agitation : to  thefe  evils  we 
may  add,  the  dazzling  glare  and  irregular  reflec- 
tion from  the  furface  of  the  glafs,  which  fo  wea- 
ken the  eyes,  that  thofe  who  accuflom  themfelves 
to  a reading-glafs,  are  in  a fhort  time  obliged  to 
take  to  fpedacles,  and  to  ufe  them  much  older 
than  they  otherwife  would  have  done. 

To  this  it  may  be  added,  that  fpedacles  are 
preferable,  not  only  as  more  conformable  to  the 
patiire  and  adion  of  the  eye,  but  they  are  alfo 

more 


Essay  on  Vision. 


321 

more  convenient;  thefpace  between  the  face  and 
the  objed  is  left  open  and  free,  and  they  are 
moved  infenfibly  by  the  natural  motion  of  the 
head ; they  alfo  (hew  objeds  more  clear  and 
more  diftindt  than  a broad  lens,  bccaufe  their 
glaffes  are  thinner,  and  placed  exadly  before 
each  eye. 

To  obviate  fome  of  thefe  inconveniences,  my 
father  contrived  a kind  of  fubftitute  for  fpec- 
tacles,  which  are  convenient  for  looking  at  any 
occafional  objed,  and  not  injurious  to  the  eyes; 
this  kind  is  reprefented  at  fig.  8.  In  thefe 
both  eyes  are  ufed  at  once,  without  any  effort; 
by  being  held  near  the  eye,  the  irregular  reflec- 
tions are  avoided,  and  they  are  at  the  fame  time 
rendered  fleady,  by  a flight  prelfure  of  the  mid- 
dle bar  on  the  nofe. 

<1 

^0  Juit  a given  Eye  with  proper  SpeBacles^  or  io 
enable  a given  Eye  to  fee  diJiinBly  at  a certain 
Dijlance. 

For  this  purpofe,  a rule  is  delivered  by  optical 
writers,  which,  though  it  is  good  in  theory,  is 
liable  to  feveral  exceptions  in  pradice,  particu- 
larly as  by  exadly  adhering  to  it,  they  would 
generally  choofe  glalTes  of  too  great  a magnifying 

power; 
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power;  but  as  notwithflanding  this  defecft,  the 
data  it  requires  may  give  ufeful  information  to 
the  optician,  for  furnidiing  glaifes  to  thofc  who 
live  in  the  country,  we  ihall  infert  it  here. 

Rule,  ■ 

To  find  a convex  lens  fuited  to  a long-fighted 
eye,  multiply  the  diftance  at  which  the  perfon 
fees  diftindly,  by  the  diftance  at  which  it  is 
dcfirable  he  lliould  fee  with  the  fpe(5lacles,  and 
divide  the  produd,  by  the  difference  between  the 
two  aforefaid  diflances,  the  refult  is  the  focus 
required. 

Thofe  who,  ufing  fpedacles,  live  at  a diftance 
from  town,  and  think  thofe  they  have  are  not 
accommodated  to  their  light,  may  receive  in- 
formation whether  they  can  be  better  fuited  or- 
not,  by  fending  any  flcilful  optician  the  focus  of 
the  glaffes  in  their  fpedacles,  and  the  diffance  at 
which  with  them  they  can  read  a fmall  print. 

To  find  the  focus  of  a convex  lens,  or  fpedacle 
eye,  firfl  by  the  fun’s  image,  place  the  lens,  fo 
that  it’s  axis  may  be  toward  the  fun ; then  hold- 
ing a paper  behind  it,  the  burning  point  or 

where  the  fun’s  image  is  fmallcfl:,  and  where  the 

limb 


Essay  on  Vision. 


123 


limb  is  moft  diftin^,  is  the  focus  of  the  lens,  and 
the  diftance  from  this  point  to  the  lens  is  the 
diftance  required. 

Or,  fecondly,  fix  a piece  of  paper  on  the  fide  of 
a room,  exadly  facing  a window,  and  remove 
the  lens  from  this,  till  the  images  of  the  moft; 
diftant  objeds  out  pf  doors  are  diftind,  then  the 
diftance  between  the  lens  and  the  paper  is  the 
required  focal  length  : the  images  will  be  brighter 
the  lefs  the  quantity  of  light  is  admitted  into  the 
room,  except  what  is  diredly  oppofed  to  the 
lens. 

The  foregoing  methods  are  fufficiently  ac- 
curate for  common  fpedacles  and  reading-glafles, 
but  not  for  lenfes  of  a long  focus. 

Of  Couched  Eyes. 

With  the  difeafes  of  the  eye,  this  fmall  eflay 
has  no  concern ; they  have  been  already  well  and 
ably  confidered  by  profeffional  men;  anci  it  is 
fcarce  necefl'ary  to  obferve,  that  in  anatomical 
knowledge,  and  in  the  practical  operations  of 
furgery,  England  now  claims  a juft  pre-eminence 
over  other  nations. 


But 
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But  among  the  various  difeafes  of  this  organ, 
there  is  one  in  which,  after  the  furgeon  has 
quitted  the  patient,  glaffes  are  necelTary,  to  give 
effecl  to  the  operation,  and  a comfortable  fight  of 
objedts  to  the  perfon  relieved.  This  difeafe  is 
the  cataradl,  a diforder  alfedling  the  cryftalline 
humour  of  the  eye;  when  the  opacity  is  con- 
firmed, this  humour  becomes  fo  opake,  as  fcarcely 
to  admit  any  rays  of  light,  and  prevents  their 
producing  their  ordinary  effeds,  and  confequent- 
ly  no  image  of  any  objecl  is  formed,  though  the 
retina,  and  other  organs  of  fight,  are  in  perfed 
order.  There  is  no  diforder  more  deplorable  in 
it’s  nature  and  confequences;  defirudive  of  the 
fight,  often  beyond  the  reach  of  remedy:  the 
hand  of  the  operator  is  the  only  hope,  and  his 
efforts  are  fometimes  unfuccefsful. 

The  caufe  of  this  diforder  is  feldom  known. 
Sometimes  it  has  been  thought  to  be  brought  on 
by  frequent  infpedion  of  the  fun,  and  fometimes 
by  looking  too  long  and  too  often  at  a bright 
fire.  In  early  fiages  of  the  difeafe  it  has  been 
thought  to  be  removed  by  medicine.*  Of  the 

various 


* Baron  de  Wenzel,  in  his  Treatife  on  the  Cataraft,  de- 
nies that  any  medicine  has  power  to  diffipate  the  opake 
cryftalline.  Mr.  W are,  in  his  Iranflation  of  this  work, 
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various  remedies  that  have  been  ufed  for  this  pur- 
pofe,  the  eledrical  dream  is  fuppofed  by  many 
to  be  the  bed,  on  account  of  it’s  powerful  dif- 
cutient  properties. 

The  adidance  the  eye  receives  from  the  fur- 
geon  is  either  by  a depreflion  of  the  crydalline 

below 

alTents  to  the  truth  of  the  Baron’s  obfervation,  fo  far  as  is 
at  prefcnt  known  ; but  adds,  that  many  cafes  have  occurred, 
under  his  own  infpe6lion,  which  prove  that  the  powers  of 
nature  are  often  fufficient  for  this purpofe.  Thofe  opacities 
in  particular  which  are  produced  by  external  violence,  he  has 
repeatedly  feen  diffipated  in  a fhort  fpace  of  time,  when  no 
other  parts  ot  the  eye  have  been  hurt  ; and  in  general,  in 
cafes  of  this  defcription,  the  ctyftalline  humour  has  been 
diffolved  ; which  has  been  demonftrated,  by  the  benefit  the 
patient  has  afterwards  derived  from  adopting  the  ufe  of 
deeply  convex  glaffes.  Mr.  Ware  adds,  that  inftances  are 
not  wanting,  in  which  catarafts,  which  were  formed  with- 
out any  violence,  have  been  fuddenly  difTipated,  in  confe- 
quence  of  an  accidental  blow  on  the  eye.  For  thefe  rea- 
fons  he  entertains  a hope,  that  means  may  hereafter  be 
difeovered,  by  which  an  opake  cryflalline  may  be  rendered 
tranfparent,  without  the  performance  of  any  operation 
whatever.  The  remedies  which  have  appeared  to  Mr. 
Ware  more  effeftual  than  others,  in  thefe  cafes,  have  been 
the  application  to  the  eye  itfelf  of  one  or  two  drops  of  aether, 
once  or  twice  in  the  courfe  of  the  day,  and  the  occafional 
rubbing  of  the  eye  over  the  lid,  with  the  point  of  the  fin- 
ger, firft  moiflcned  with  a weak  volatile  or  mercurial 
liniment.  Sec  Ware’s  tranllation  of  Wenzel’s  Treatife  on 
the  Cataraft,  page  13. 
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below  the  pupil,  or  extrading  the  cataract.  But 

as  the  denlity  of  the  vitreous  humour,  which 

fupplies  the  place  of  the  cryftalline,  is  lefs,  the 

rays  of  light  will  be  lefs  refracT;ed,  and  not  meet 

at  the  retina,  but  at  fome  diftance  behind  it;  the 

light  will  therefore  be  imperfed,  except  the  eye 

be  aflifted  with  a proper  convex  glafs.  There  is 

a circumftance  attending  couched  eyes,  which 

fully  evinces  that  the  change  made  in  our  eyes, 

to  accommodate  them  to  the  diftances  of  ob- 

/ 

jeds,  muft  be  principally  attributed  to  the  cryf- 
talline  humour;  namely,  that  one  focus  is  feldom 
fufficient  to  enable  thofe  who  have  undergone 
this  operation,  to  fee  objeds  at  different  dif- 
tances. They  generally  require  two  pair  of 
fpedacles,  one  for  near,  the  other  for  more  dif- 
tant  objeds.  The  foci  that  are  ufed  lie  between 
6 and  1 1 inches. 

It  is  not  advifeable  to  ufe  glafles  too  foon  after 
the  operation;  for  while  the  eyes  are  in  a de- 
bilitated hate,  all  exertions  are  not  only  impro- 
per, but  alfo  very  prejudicial. 

Of  the  Short -fight  cd. 

In  this  defed  of  the  eyes,  the  images  of  objeds 
at  an  ordinary  diftance  unite  before  they  arrive 

at 


Essay  on  Vision. 


127 


at  the  retina,  and  confequently  the  images  formed 
thereon  are  confufed  and  indiftincff.  This  ctFed: 
is  produced  either  by  too  great  a convexity  in  the 
cornea  and  cryftalline,  or  too  great  a refradive 
power  in  the  humours  of  the  eye;  or  the  retina 
may  be  placed  too  far;  or  it  may  arife  from  a 
concurrence  of  all  thefe  circumftances. 

Thofe  who  are  fliort-fighted  can  diftinguifli 
fmaller  objects,  and  fee  clearly  a given  fmall  ob- 
jed  with  lefs  light  than  other  people;  the  reafon 
is  evident,  for  the  nearer  the  objed  is,  the  more 
light  enters  the  pupil;  being  alfo  more  denfe, 
it’s  adion  is  more  powerful  on  the  retina; 
hence  the  fhort-fighted  can  read  a fmall  print 
by  moon-fhine,  or  in  the  twilight,  when  a com- 
mon eye  can  fcarce  diftinguifli  one  letter  from 
another. 

In  a flrong  light  they  can  fee  a little  farther 
than  they  do  when  it  is  weak;  the  ftrength  of  the 
light  caufes  the  pupil  of  their  eyes  to  contrad, 
and  thus  removes  in  fome  degree  the  indiftind- 
nefs  of  the  objeds.  Upon  the  fame  principle  we 
may  account  tor  the  Ihort-lighted  fo  often  partly 
fliutting  their  eyelids,  from  whence  they  were 
formerly  denominated  myopes;  by  this  means, 
they  confine  the  bafes  of  the  pencils  of  rays 

which 
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■which  ifllie  from  the  points  of  an  objecft,  and  thus 
contrad  the  circle  of  diffipation,  and  leffen  the 
indiftincflnefs  of  vilion;  hence  they  alfo  fee  ob- 
je61:s  more  diftindlly  through  a fmall  hole,  as  that 
made  by  a pin  in  a card. 

It  is  a common  obfervation,  that  the  fhort- 
fighted  do  in  general  prefer  a fmall  print  to  a 
large  one,  and  that  they  ufually  write  a fmall 
hand;  for  by  the  proximity  the  letters  are  mag- 
nified, and,  being  fmall,  they  take  in  a greater 
number  at  one  view;  they  hold  the  book  they 
are  reading  in  generally  inclined  to  one  fide,  in 
order  to  attain  a greater  degree  of  illumination. 
As  they  can  only  fee  difiiindtly  objedls  that  are 
near,  they  are  obliged,  by  a ftrong  effort  of  the 
mind,  to  caufe  the  axes  of  the  eyes  to  converge; 
this  effort  being  painful,  forces  them  often  to 
turn  away  one  of  their  eyes,  which  producing 
double  vifion,  they  are  obliged  to  Ihut  it.  When 
they  hold  a book  direcffly  before  their  eyes,  the 
pidlure  will  fall  upon  the  middle  of  the  retina, 
but  if  they  hold  it  obliquely  it  will  fiill  upon  the 
fide  of  the  retina;  now  the  middle  of  the  retina 
is  further  from  the  fore  part  of  the  eye  than  the 
fide  of  it  is.  Therefore  though  the  pidture  be 

fo  near  to  the  fore  part  of  the  eye  as  to  be  con- 

fufed 
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fufed  if  it  fall  upon  the  middle,  it  may  be  diP 
tind:  whtn  it  falls  upon  the  fide. 

As  thofe  who  are  very  fhort-fighted  do  not 
perceive  the  motion  of  the  eyes  and  features,  they 
feldom  look  attentively  at  thofe  with  whom  they 
areconverfing : it  is  from  this  circumfiance  that 
Pliny  terms  the  prominent-eyed  hchctiores ; not 
that  this  defed  in  fight  impairs  genius,  or  lefiTens 
the  powers  of  the  mind;  but  as  it  deprives  them 
of  the  rapid  communications  that  are  made  by 
the  eye,  it  apparently  lelfens  that  vivacity  of  coiw 
ception^  which  always  accompanies  a vigorous 
inind. 

Happily  for  the  fiiort-fighted,  the  principal 
inconveniences  of  their  fight  may  be  remedied  by 
the  ufe  of  concave  glalfes;  by  their  afliftance,' 
thofe  whofe  fphere  of  difiind  vifion  fcarce  ex- 
tended beyond  their  arm,  are  enabled  to  difiin- 
guifli,  very  fatisfadorily,  objeds  at  a confiderable 
difiance;  the  concave  lens  produces  difiindt 
vifion,  by  caufing  the  rays  to  diverge  more,  and 
unite  at  the  retina,  infiead  of  meeting  before  they 
teach  the  bottom  of  the  eye. 

In  the  choice  of  glalfes  for  the  fliort-fighted, 
no  rules  can  belaid  down ; it  is  a defed  that  has 
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rto  conne(n:ion  with  age,  no  flated  progrefTion 
that  can  be  a foundation  to  guide  the  optician,  or 
lead  him  to  recommend  one  glafs  in  preference  to 
another ; the  whole  mull  depend  on  the  obferva- 
tion  of  the  fhort-fighted  themfelves,  who,  by 
trying  glafles  of  different  degrees  of  concavity, 
will  foon  find  out  that  whofe  effeds  are  molt  ad- 
vantageous, producing  diftinfl  vihon  at  different 
diftances. 

If  the  fhort-fighted  perfon  is  fo'far  removed 
from  an  optician,  as  not  to  have  an  opportunity 
of  trying  a variety  of  lenfes,  he  may  be  nearly 
fuited,  by  fending  to  him  the  greateft  diflancc 
at  which,  with  his  naked  eye,  he  can  fee  dif- 
tindlly ; he  will,  by  the  following  rule,  be  enabled 
to  fuit  him  with  tolerable  exadinefs. 

Multiply  the  diftance  at  which  the  Ihort- 
fjghted  perfon  fees  diftindly  with  his  naked  eye, 
by  the  diftance  at  w hich  it  is  required  he  fliould 
fee  diliindly  by  a concave  glafs,  and  divide  the 
produft  by  the  difference  between  the  aforefaid 
diftances  : if  the  required  diftance  be  very  remote, 
the  glaffes  muff:  be  of  that  radius  at  which  they 
fee  diftindly  with  their  naked  eyes. 

The  benefit  the  ftiort-fighted  receive  from 
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concave  glalTes,  is  not  fo  great  as  the  long-lighted 
find  by  a convex  lensj  for  an  objeefi:  is  not  only 
magnified,  but  the  eye  receives  alfoa  larger  pen- 
cil of  light  from  each  vifible  point,  becaufe  the 
rays  enter  lefs  diverging : whereas  the  concave 
not  only  diminilhes  the  objecfl  in  lize,  but  it 
lelTens  alfo  the  quantity  of  light,  as  it  renders  the 
rays  more  diverging ; confequently  the  Ihort- 
lighted  do  not  fee  remote  objefls,  unlefs  they  are 
very  large  and  bright,  fo  well  through  a concave 
lens  as  theory  promifes : for  the  chief  impedi- 
ment to  a dillindl:  view  of  remote  objeds,  is  their 
want  of  light  and  magnitude,  but  both  of  thefe 
a concave  lens  increafes. 

It  is  generally  fuppofed,  that  the  fhort-fighted 
become  lefs  fo  as  they  advance  in  years,  as  the 
natural  fhrinking  and  decay  in  the  humours  of 
the  eye  leffen  it’s  convexity,  and  thus  adapt  it 
better  for  viewing  of  diflant  objects : but  among 
the  great  number  of  fhort-fighted  that  I have  ac- 
commodated with  glaffes,  I have  ever  found  the 
reverfe  of  this  theory  to  be  true,  and  the  eyes  of 
the  myopes  never  required  glafTcs  lefs  concave, 
but  generally  more  concave  as  they  grew  older, 
to  enable  them  to  fee  at  the  fame  difiance. 

Further,  the  effeds  of  habit,  which  arc  in  moft 
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cafes  very  powerful,  but  peculiarly  fo  in  the  af». 
fedions  of  the  eye,  have  a natural  tendency  to  in- 
creafe  the  defedl  of  the  myopes,  for  by  frequently 
looking  clofe  to  objeds,  in  order  to  fee  thera 
diftindily,  they  would  make  themfelves  near- 
fighted,  though  their  eyes  were  naturally  the 
reverfe;  hence  we  often  find,  that  w^atch-makers* 
pngravers,  and  ftudious  perfons,  often  bring  on 
this  defed.  By  reading  or  working  at  as  great  a 
diftance  as  poflible,  and  often  looking  at  remote 
objeds,  the  degree  of  fliort-fightednefs  may  be 
much  leffened.  As  children  in  general  read 
much  nearer  than  grown  perfons,  if  they  are  fuf- 
fered  to  indulge  this  propenfity,  they  become 
naturally  fhort-fighted. 

. I have  found  it  neceflary,  in  fome  inftances,  to 
give  convex  glaffes  to  the  fhort-fighted,  when 
very  far  advanced  in  age,  not  becaufe  their  eyes 
were  grown  lefs  convex,  but  to  give  them  more 
light,  and  counterad  an  extreme  contradion  of 
the  pupil. 

Great  as  are  the  difadvantages  of  the  fliort^ 
lighted,  they  are  lefs,  perhaps,  with  refped  to  dif- 
tant  objeds,  than  is  generally  imagined;  they 
fee  the  brighter  liars  and  planets,  nearly  as  well 
as  other  people.  They  are  prevented  indeed 
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from  diftinguifhing  beyond  a certain  fmall  dif- 
tance,  the  fmall  parts  of  an  objed:  which  are  very 
vifible  to  another;  thus  they  cannot  diftinguiffi 
the  features  of  a face  acrofs  a room,  and  as  objeds. 
are  generally  difcriminated  by  their  minuter 
parts,  their  difadvantage  in  viewing  objeds  at  a 
moderate  dihance  is  very  evident.  But  though 
fuch  a perfon  cannot  difcern  the  minutiae  of  ob- 
jeds, unlefs  they  are  very  large  and  very  near 
him;  yet  he  can  perceive  any  objed  in  the  grofs, 
at  a confiderable  diftance,  if  it  be  not  too  fmall : 
thus  he  may  perceive  a man  at  the  dihance  of 
feveral  paces,  but  muft  advance  within  one  or 
two,  before  he  can  determine  who  he  is,  or  call 
him  by  his  name;  he  will  fee  a large  tre^much. 
further,  and  from  experience  in  fuch  cafes,  w ill 
perceive,  that  a large  obfeure  objed  at  a great 
diftance  is  an  houfe,  to  the  furprize  of  his  friends 
who  are  acquainted  with  the  nature  of  his  fight. 
On  thefe  principles,  we  may  eafily  account  for 
the  apparent  paradox  of  the  pur-blind,  or  thofe 
who  can  fcarccly  fee  a final!  objed  at  arm’s  length 
yet  difeovering  thofe  that  are  very  remote. 

Of  a Crepufcular  or  t wilight  Blindnrfs, 

Thofe  that  are  afflided  with  this  complaint, 
have  their  fight  dull  and  confufed  in  the  even- 
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ing  and  morning,  difcerning  obje(fl:s  very  im- 
perfectly at  the  fame  time  and  place:  while 
thofe  who  are  bleffed  with  perfeCl  vilion,  fee 
ihem  dihinClly. 

Many  years  ago,  this  difordcr  was  epidemical 
in  the  neighbourhood  of  Montpellier,  efpecially 
in  towns  contiguous  to  a river,  and  among  the 
foldiers  doing  duty  as  centinels,  expofed  to  the 
damps  and  fogs  of  the  night  fcafon;,  and  it  was 
judged  to  proceed  from  a luperfluous  leium  in 
the  mafs  of  blood,  which  affeCted  and  relaxed 
the  organs  of  vihon ; the  pupil  of  the  eye  was 
much  dilated,  and  the  fenhbility  of  the  retina 
leffened. 

Boerhaave  mentions  a variety  of  this  diforder, 
which  arofe  from  an  immoveable  flruCture  of 
the  pupil;  it  did  not,  like  the  other,  give  way 
to  medicine ; it  is  probable,  that  in  both  cafes, 
electricity  would  be  of  great  ufe. 

Of  Meridian  BUndnefs. 

Thofe  who  are  affliCfed  with  this  diforder,  can 
difeern  objeCfs  in  ihe  night,  but  are  unable  to 
dihinguifli  them  in  the  day-time. 


Boerhaave 
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Boerhaave  enumerates  two  varieties  of  this 
diforder.  The  lirft  proceeds  from  an  opakc 
round  fpot,  or  partial  cataract  in  the  middle  of 
the  cryftalline,  exadly  behind,  but  fomewhat 
fmaller  than  the  pupil ; during  the  day,  the  pupil 
is  fo  contraded  as  to  admit  no  rays  of  light,  but 
what  fall  upon  the  opake  fpot,  which,  therefore, 
prevents  the  formation  of  any  image  upon  the 
retina;  but  in  the  evening,  the  pupil  is  fo  di- 
lated, as  to  permit  fuch  a quantity  of  light  as 
will  anfwcr  the  purpofes  of  vifion. 

This  variety  may  be  removed  by  the  ekdric 
fluid;  or  if  that  does  not  fucceed,  by  the  couch- 
ing needle. 

The  fecond  variety  arifes  from  fo  extreme  a 
fenfibility  of  the  retina,  that  it  entirely  clofes 
the  pupil  of  the  eye;  this  fpecies  generally  yields 
to  antiphlogiflic  remedies. 


Of  an  ahfolute  Dulnefs  of  Sight. 

This  kind  of  light  has  been  generally  con- 
founded with  long-lighted nefs,  but  has  lately 
been  ranked,  by  fome  anatomical  writers,  under 
a diftind  head. 

K4 
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Both  the  fhort  and  long-fightcd,  in  certaii^ 
politions,  and  at  certain  diftances,  fee  objedla; 
dillinclly,  and  their  fight  is  not  confufed  but  re- 
latively, with  refpea  to  other  diflanccs,  pofitions, 
and  times;  but  in  the  aifecftion  of  the  eye  now 
under  confideration,  there  is  an  abfolute  dulnefs 
of  fight,  in  all  places,  at  all  times,  and  in  all 
lituations. 

It  feems  to  depend  on  a want  of  fenfibility  in 
the  retina,  and  happens  more  efpeciklly  to  thofe 
who  have  abufed  their  eyes : it  is  a difeafe  to 
which,  by  common  people,  2.  variety  of  caufes 
are  afligned. 

The  principal  fymptoms  are  frequent  varia- 
tions in  the  boundaries  of  diftindl  vifton;  objecfts, 
when  attentively  conhdered,  appear  confufed,  the 

chara(5lers  of  books  feem  to  be  doubled,  moved, 

• 

and  decuflated ; the  eyes  being  foon  fatigued,  they 
are  frequently  obliged  to  rub  and  fliut  them, 
and  the  pupil  is  fcarcely  moveable,  even  on  a 
fudden  tranlition  from  darknefs  to  light. 

Various  are  the  remedies  preferibed  by  oculifls 
for  this  diforder,  fome  praifing  fpirituous  refol- 
yents,  while  others  extol  cold  water ; but  all  agree 
in  recommending  the  ufe  of  fpedacles,  with  dou- 
ble 
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ble  convex  glafles  ; for  as  by  thefe  more  rays  of 
light  are  colleded,  and  a ftrongcr  impreflioa 
made  on  the  retina,  a confiderable  degree  ofdif-. 
Cindnefs  is  promoted. 

Eledlricity  has  been  recommended  with  fuc- 
cefs,  the  eye  has  been  in  part  reftored,  and  the 
pupil  recovered  it’s  power  of  contracl;ing  and 
dilating.* 

Among 


* The  following  cafe,  which  fully  evinces  the  powersof 
cleftricity  in  difeafes  of  the  eye,  was  communicated  to  me 
by  my  very  ingenious  friend,  John  Birch,  Efq.  furgeon  of 
St.  Thomas’s  hofpital. 

In  the  year  1 786,  Ann  Bone,  ?ged  57,  was  admitted  into 
St.  Thomas’s  hofpital,  under  the  care  of  Mr.  Chandler, 
totally  blind.  After  the  ufual  remedies  had  been  unfuc- 
cefsfully  tried,  flie  was  fent  to  the  eleftrical  chamber, 
where  Mr.  Whitelocke,  now  furgeon  at  Ramfbury,  had 
the  care  of  the  machine,  under  the  direftion  of  Mr.  Birch, 
The  fhocks  were  palled  through  the  globe  of  the  right  eye, 
and  the  light  of  that  eye  was  recovered  in  one  week’s  ex- 
periment. The  woman  was  defirousof  leaving  the  hofpital, 
content  wirti  the  recovery  of  the  light  of  one  eye,  and  fear- 
ful of  the  pain  fhe  experienced  from  the  fhock ; but  a 
report  of  the  cafe  being  made  to  the  furgeons,  Mr.  Birch 
direfted  the  eleftric  fluid  from  a.  wooden  point  only,  to  be 
poured  into  the  other  eye,  which  perfcflly  reftored  the 
fight  of  It,  though  not  in  lo  fhort  a time.  At  the  end  of 

the 
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Among  the  lefTer  maladies  of  the  eyes,  the 
moft  common  is  a redundance  of  water,  or  of  a 
watery  humour,  which  didurbs  and  impairs  the 
light.  When  the  eye  is  full  of  water,  letters 
appear  confufed,  and  no  fmall  objedt  is  feen  dif- 
tindly.  In  this  cafe  it  is  ufual  to  have  recourfe 
to  fpe^dacles ; but  the  author  of  an  excellent  little 
trafl  on  the  fabric  of  the  eyes,  fays,  that  in  this 
diforder  it  is  the  glafs,  not  the  form,  that  is 
necelfary ; and  that  when  it  is  the  extreme  moif- 

0 

ture  of  the  ball  of  the  eye  alone,  which  makes 
objedls  appear  confufed,  they  will  be  rendered 
didinifl:,  by  placing  a piece  of  thick  clear  glafs 
between  the  eye  and  the  objedt:  he,  therefore, 
advifes  the  ufe  of  a pair  of  fpecdacles,  of  plain 
thick  coach-window  glafs,  without  any  con- 
vexity : the  ufe  of  thc'fe  will  forward  the  cure, 

which 

the  month  (he  was  difcliarged  from  the  hofpital,  perfe6lly 
cured,  able  to  read,  work,  and  tell  the  time  by  a watch. 

Several  fimilar  cafes  have  fisce  happened,  with  which, 
perhaps,  the  public  may,  in  time,  be  made  acquainted; 
though  moft  of  them  are  cafes  of  the  gutfa  ferena,  the 
catarafl  not  having  been  found  to  yield  to  eleClricity.  See 
a remarkable  cafe  of  the  gutta  ferena,  accompanied  with  a 
paralyhs  of  the  eve-lids,  which  was  perfeflly  cured  by  an 
cle6lric  application  in  three  days,  annexed  to  Mr.  Ware's 
Remarks  on  the  ophthalmy,  pforophthalmy,  and  purulent 
eye,  page  151,  fecond  edition,  printed  for  Dilly,  1787, 
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which  will  foon  be  clfected  by  an  application  of 
the  proper  remedies,  care  being  taken  at  the 
fame  time  to  avoid  extremes  of  light. 

Of  Squinting, 

I'hefitated  long,  whether  I fhould  fay  any 
thing  concerning  this  afiedion  of  the  eyes,  but 
was  at  laft  detei  mined,  by  conlidcnng,  that  this 
eflay  might  pafs  into  many  hands,  who  would 
probably  never  fee  thofe  philoibphical  and  me- 
dical treatifes,  in  which  this  fubjcd  has  been 
particularly  handled ; and  that  1 might,  there- 
fore, be  a mean  of  communicating  ufeful  know- 
ledge to  thofe  whom  it  would  otherwife  never 
reach. 

It  muH:,  however,  be  confelTed,  that  after  all 
that  has  been  written  upon  this  fubjed,  we  are 
advanced  but  a very  little  way;  thofe  who  have 
had  fkill  to  make  proper  obfervations,  have 
wanted  opportunity,  and  thofe  who  have  had 
opportunity,  have  been  deficient  either  in  fkill  or 
attention. 

Before  we  advert  to  the  unplcafing  difpofition 
of  the  eyes,  termed  /quint ing^  it  will  be  proper 
to  cpnfider  that  curious  phaenomenon  of  vifion, 

by 
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by  which  we  are  enabled  to  fee  objeds  fingic 
with  two  eyes ; for  two  pictures  of  the  objedl  arc 
formed,  one  on  each  retina,  each  pidlure  exhibits 
the  objecft  to  us  in  a certain  direction,  yet  wc 
in  general  perceive  only  one  objedl.  Whenever 
we  look  attentively  at  any  objecl,  the  axes  of 
both  eyes  are  direCl;ed  towards  it,  and  we  are  fo 
accuftomed  to  turn  both  eyes  towards  the  fame 
place,  that  if  one  eye  be  fliut,  it's  motion  will 
follow  that  of  the  other.  This  concurring  mo- 
tion has  been  one  of  the  reafons  afllgned,  why  an 
objeCl:  feen  with  both  eyes  appears  fingle  ; but 
this,  like  moft  other  folutions  of  this  phatnome- 
non,  is  very  unfatisfadlory,  for  the  eye  fees  not 
the  concurrence  of  thefe  imaginary  axes:  what- 
ever be  the  caufe,  w e are  affured  of  the  fad,  that 
w'hen  both  eyes  look  at  the  fame  objed,  the 
inind  fees  that  objed  fingle. 

Dr.  Reid,  who  has  confidered  this  fubjed* 
with  much  attention,  refolves  the  whole  into  a 
law  of  nature,  laying  it  down  as  a general  fad, 
or  phaenomenon  of  vifion,  that  in  perfed  human 
eyes,  the  centers  of  the  two  retinas  correfpond 
and  harmonize  with  one  another,  and  that  every 
other  point  in  one  retina,  correfporids  with  that 

point 

♦ Reid'S  Inquiry  into  the  Human  Mind.  p.  282, 
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point  which  is  fimilarly  fituated  in  the  other. 
When  the  pidlures  fall,  therefore,  on  correfpond- 
ing  points  of  the  two  retinae,  one  objed  onl/ 
will  be  feen,  though  there  (houldbe  really  two; 
and  the  pidures  falling  upon  the  points  of  the 
retinae  that  do  not  correfpond,  will  occafion  two 
vifible  appearances,  although  there  be  but  one 
objed.  Pictures  upon  correfponding  points 
of  each  retina,  raife  in  the  mind  a fenfation  of 
the  fame  appearance,  as  if  they  had  fallen  upon 
the  fame  point  of  one ; while  pidures  falling  upon 
points  of  the  two  retinae,  which  do  not  corref- 
pond, give  the  mind  the  idea  of  two  diftindt 
obj  eds. 

If  we  diftort  unnaturally  our  eyes  from  their 
parallel  diredion,  or  if,  while  we  dired  the  axes 
of  the  two  eyes  to  one  point,  and  at  the  fame 
time  exert  our  attention,  which  is  alfo  unnatural, 
on  another  objed,  either  much  nearer,  or  much 
further,  in  thefe  cafes  we  fee  one  objed  double, 
or  two  confounded  in  one. 

The  laws  of  vifion,  in  the  human  conftitution, 
are  wifely  adapted  to  the  natural  ufc  of  the  eyes, 
but  not  to  that  which  is  unnatural;  when  wc 
arc  obedient  to  the  law's  of  order,  as  manifefted 

t 

ifi  nature,  we  fee  objeds  properly,  but  have  falfe 

appearances 
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appearances  prefented  to  us,  when  wc  ufe  them 
in  an  unnatural  manner.  No  part  of  the  human 
conflitution  is  more  to  be  admired,  than  that 
whereby  we  acquire  habits  which  are  found  to 
be  ufeful,  without  any  dehgn  or  intention. 

Squinting  is  attributed  to  a variety  of  caufes; 
in  many  inftances,  it  is  undoubtedly  owing  to  a 
prevailing  principle  of  human  action,  habit  in- 
duced by  imitation : at  other  times  to  habit, 
brought  on  from  the  peculiar  circumftance  in 
which  the  eye  happens  to  be  placed. 

A new  born  infant  is  incapable  of  fixing  his 
eyes  on  any  objefl,  he  moves  one  without  moving 
the  other,*  or  moving  it  in  a contrary  diredlion, 
rolling  them  about,  being  unable  to  difcriminatc 
one  object  from  another;  but  as  the  body  grows 
ftronger,  the  eye  becomes  fortified  and  capable 
of  obeying  the  adion,  and  receives  the  impref- 
fions  of  the  mind,  which  now  direds  the  optical 
axes  towards  the  fame  point,  which  diredion 
becomes  afterwards  fo  natural,  that  in  procefs  of 
time  it  can  fcarce  be  altered  even  by  the  efforts 
of  the  will. 

But 

* This  is  denied  by  Reid,  on  the  authority  oF  his  owa 
obfervation  on  his  own  children,  and  From  the  information 
«f  others. 
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But  while  the  powers  of  the  body  are  weak, 
if  the  infant  be  fo  placed  in  it’s  bed,  or  cradle, 
as  to  view  the  light  or  any  agreeable  objecfl:,  from 
one  fide  only,  it  will  probably  learn  to  fquint; 
for  though  at  firfl:  he  may  difcern  the  objecTt  with 
both  eyes,  yet  as  this  requires  fome  exertion, 
and  that  perhaps  rather  painful,  he  foon  relaxes 
of  his  labour,  and  turns  only  that  eye  w'hich 
is  near  the  objefl,  from  which,  if  often  praclifed, 
he  forms  the  habit  of  moving  his  eyes  dif- 
ferently ; the  fame  aptnefs  to  turn  the  eyes  in 
contrary  dire(flions  may  be  brought  on,  by  often 
prefentingto  them,  at  the  fame  inftant,  a variety 
of  objects. 

A cold  in  the  head,  a lownefs  of  fpirits,  or  a 
continued  exertion  or  poring  of  the  eyes,  will 
often  occaiion  ihofe  to  fquint,  that  are  not  ac- 
cuftomed  to  do  it  at  other  times.  This  is  pro- 
bably occafioned  by  a forenefs  or  tendernefs  of 
the  retina,  which  makes  the  imprcfiions  of  light 
fo  olfenfive,  that  the  eyes  are  forced  into  an  un- 
natural direction;  that  by  feeing  obfeurely,  pain 
may  be  avoided  : or  it  may  be  an  affcdlion  of 
the  rnufcles  of  the  eye.  This  diftempermay  be 
cured,  by  ufing  flat  green  glalfes,  or  any  other 
contrivance  that  will  lelfen  the  light.  This 
forenefs  may  alfo  be  a fixed  diftemper  in  one  eye ; 

the 
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the  perfon  will  then  turn  it  on  one  fide,  not  that 
he  may  fee  better,  but  to  avoid  feeing  with  it  at 


all. 


This  defed  may  be  produced  by  a fpafm  in  the 

mufcles  that  move  the  eye,  or  by  fome  of  them 

being  either  too  fhort  or  too  long,  too  rigid  or 

too  lax.  If,  by  any  of  thefe  means,  the  natural 

equilibrium  be  deftroyed,  the  eye  will  be  turned 

too  much  one  way;  among  thefe  caufes,  fome 

/ 

arc  beyond,  and  others  within,  the  reach  of 
medicine:  of  the  various  tonics  that  may  be  ap- 
plied, electricity  will  probably  be  found  the  moll 
powerful,  and  moll  efficacious. 

An  oblique  pofition  of  the  cryftalline,  or  the 
cornea,  will  occafion  fquinting;  in  either  of 
thefe  cafes,  no  afliltance  can  be  derived  from  art. 
The  objedl  to  which  the  eye  is  direefted  is  not 
diftinclly  feen,  becaufe  it’s  image  does  not  fall 
upon  thofe  parts  of  the  retina  that  are  belt  fuited 
to  aiifwer  the  purpofes  of  vilion. 

\ 

One  part  of  the  retina  is  generally  fuppofed  to 
be  more  fenfible  than  another,  and  that  we  turn 
our  eyes,  fo  that  this  part  may  receive  the  im- 
preffions  of  the  light;  but  if  this  part  be  aw'ry 
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in  one  or  both  eyes,  the  perfon  will  nccclTarily 
fquint. 

\ 

Dr.  Jurin,  Mr.  BufFon,  and  Di*.  Reid  have 
fhewn,  that  the  greateft  number  of  thofe  that 
fquint  have  very  indiflindl  vifion  with  one  eye. 
Indeed,  M.  Buffon  alferts,  that  the  true  and  ge- 
neral caufe  of  this  difeafe  is  an  inequality  in  the 
limits  of  diftindl  vifion  in  the  two  eyes ; when 
one  eye  is  more  feeble  than  the  other,  we  do  not 
diredl  it  towards  the  objedl,  but  make  ufe  ofthat 
which  is  ftrongcr.  Dr.  Jurin  obferves,  that  thofe 
who  fquint,  and  fee  with  both  eyes,  never  at  the 
fame  inftant  fee  the  fame  objedl  with  both  eyes ; 
for  when  one  eye  is  turned  dirccflly  towards  an 
objeft,  the  other  is  drawn  fo  clofe  to  the  nofe, 
that  to  it  the  objeQ  is  invifible.  In  fome  fquint- 
ing  eyes  he  obferved  the  diverging  eye  to  be 
drawn  under  the  upper  eyelid,  while  the  other 
was  direcfled  to  the  object. 

Dr.  Reid  recommends  eleven  fubjedls  of  in- 
quiry fo  thofe  who  may  meet  with  cafes  of  this 
diforder,  as  necelfary  not  only  for  giving  us  a 
true  infight  into  this  fubjed,  but  alfo  for  laying 
the  foundation  of  a rational  mode  of  cure ; thefe 
I Ihall  therefore  fubjoin,* 

L 

♦ Reid  on  the  Human  Mind, 


I.  We 
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1 . We  ought  to  inquire  whether  the  fquinting 
perfon  fees  equally  well  with  both  eyes?  and  if 
there  be  a defed  in  one,  the  nature  and  degree  of 
that  defed  Ihould  be  inveftigated.  The  obferver 
muft  not,  in  this  cafe,  rely  upon  theteftimony  of 
the  patient;  bur  muft  make  fuch  experiments  as 
will  be  proper  for  drawing  a juft  conclufion.  In 
all  the  fucceeding  heads  of  inquiry,  the  patient  is 
fuppofed  to  fee  fo  well  at  leaft  with  both  eyes,  as 
to  be  able  to  read  with  either,  w hen  the  other  is 
covered. 

2.  When  one  eye  is  covered,  we  muft  fee 
whether  the  other  is  turned  diredly  towards  the 
objed.  If  the  fquinting  eye  turns  afide  from  the 
objed  when  the  other  is  covered,  it  would  prove 
that  in  that  inftance  De  la  Hire’s  famous  hypo- 
thefts  was  true.  In  all  the  cafes,  however,  that 
have  been  tried  by  MelT.  Jarin,  Porterfield,  and 
Reid,  the  contrary  has  taken  place,  and  the  axis 
of  the  fquinting  eye  was  turned  da*edly  towards 
the  objed,  when  the  other  was  covered. 

4 

3.  We  ought  to  fee  whether  the  axes  of  the 
tw'o  eyes  follow  each  other,  fo  as  to  have  always 
the  fame  inclination,  or  form  the  fame  angle, 
when  the  perfon  looks  to  the  right  or  to  the  left, 
upw’ard  or  downward,  or  ftrait  forward;  this 

Will 
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will  determine  whether  a fquint  be  owing  to  any 
afFecflion  of  the  mufclcs.  In  the  following  heads 
of  inquiry,  the  inclination  of  the  axes  of  the  eyes 
is  fuppofed  to  be  always  the  fame. 

4.  Whether  the  patient  fees  an  objecfl  fingle  or 
double. 

There  is,  probably,  always  a greater  or  lefs  dif- 
tortion  of  the  eyes  w here  there  is  double  vifion; 
yet  it  is  certain  that  there  is  not  always  double 
vilion  where  there  is  a fquint  j there  are,  perhaps, 
no  inftances  where  double  vifion  has  laded  any 
length  of  time.  In  the  following  inquiry  we 
fhall  take  it  for  granted,  that  the  fquinting  perfon 
fees  objects  Tingle. 

5.  Our  next  inquiry  fhould  be,  whether  the 
objed  is  feen  with  both  eyes  at  the  fame  time, 
or  only  with  that  eye  whofe  axis  is  directed  to- 
w^ards  it. 

Mod  writers  before  Dr.  Jurin,  took  it  for 
granted,  that  thofe  who  fquint  fee  objeds  fingle 
with  both  eyes  at  the  fame  time:  it  is  an  opinion 
unfupported  by  facds,  and  the  truth  of  it  denied 
by  Jurin.  It  is  very  eafy,  in  any  particular  in- 
Itance,  to  decide  the  queftion.  While  the  perfon 
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that  fquints  looks  fteadily  at  any  objecfl,  let  the 
obferver  carefully  remark  the  direc^tion  of  both 
eyes,  and  obferve  their  motions;  and  let  an 
opake  body  be  placed  between  the  objed  and 
each  eye  fuccelTively.  If  the  patient,  notwith* 
Handing  this  interpofition,  and  without  changing 
the  direction  of  his  eyes,  continues  to  fee  the 
objed  all  the  time,  we  may  fairly  conclude  that 
he  faw  it  with  both  eyes  at  once.  But  if  the  in- 

I 

terpolition  of  the  opake  body  between  one  eye 
and  the  objedl  makes  it  difappear,  then  we  may 
be  as  fure  that  it  is  feen  by  that  eye  only. 

In  the  two  next  articles  we  fuppofe  the  firft: 
to  happen,  according  to  the  generally  received 
hypothecs. 

6.  On  this  fuppofition,  it  ought  to  be  inquired 
w'hether  the  patient  fees  an  objed:  double  in  thofc 
cafes,  where  it  appears  double  alfo  to  thofe  who 
do  not  fquint. 

For  this  purpofe,  let  him  place  a candle  at  the 
diftance  of  ten  feet,  and  holding  his  finger  at 
arm's  length  between  him  and  the  candle,  let  him 
obferve  when  he  looks  at  the  candle,  whe- 
ther he  fees  his  linger  with  both  eyes,  and  whe- 
ther he  fees  it  lingle  or  double;  and  when  he 
looks  at  his  finger,  let  him  obferve  whether  he 

fees 
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fees  the  candle  with  both  eyes,  and  whether  it 
appears  (ingle  or  double. 

If  the  patient  is  found  to  fee  objeds  (ingle  with 
two  eyes,  not  only  in  the  cafes  wherein  they  ap- 
pear fingle,  but  alfo  where  they  appear  double 
to  other  men,  we  may  conclude,  that  his  (ingle 
vifion  does  not  arife  from  correfpondent  points 
in  the  retinae  of  his  eyes,  and  that  the  laws  of  vi- 
fion are  different  in  him,  from  what  they  are  in 
the  reft  of  mankind. 

If.  on  the  other  hand,  he  fees  objeds  double 
in  thofe  cales  wherein  they  appear  double  to 
others,  we  muft  conclude  that  he  has  correfpond- 
ing  points  in  the  retinae  of  his  eyes,  but  that  they 
are  fituated  unnaturally.  If  the  common  hypo- 
thefis  be  true,  that  one  who  fquints  fees  an  objed 
with  both  eyes  at  the  fame  time,  and  yet  fees  it 
(ingle,  the  fquint  will  probably  be  of  the  kind 
deferibed  in  this  article;  and  we  may  conclude, 
that  if  a perfon,  affeded  with  fuch  a fquint  as  we 
have  here  fuppofed,  could  be  brought  to  the 
habit  of  looking  ftrait,  it  would  be  highly  pre- 
judicial to  the  fight:  for  he  would  then  fee  every 
thing  double  which  he  faw  with  both  eyes  at  the 
fame  time,  and  objeds  diftant  from  each  other 
would  be  confounded  together ; his  eyes  are  made 
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for  fquinting,  and  the  cure  would  be  worfe  than 
the  difeafe,  as  it  is  far  better  to  fquint,  than  to 
purchafe  the  cure,  by  the  lofs  of  perfed  and  dif- 
tind  vifion, 

8.  We  may  after  thcfe  trials  return  to  the 
hypothefis  of  Dr.  Jurin,  and  fuppofe,  that  the 
patient  when  he  faw  objeds  lingle,  notwith- 
ftanding  his  fquint,  was  found,  upon  trial,  to 
have  feen  them  only  with  one  eye. 

The  patient  muff  now  be  advifed  by  repeated 
efforts  to  leffen  his  fquint,  and  to  bring  the  axes 
of  his  eyes  nearer  to  a parallel  diredion;  wc 
have  a powder  of  making  fmall  variations  in  the 
inclination  of  the  optic  axes,  and  this  power 
may  be  greatly  increafed  by  exercife,  by  per- 
feverancG,  and  patience.  If  the  pradice  is  begurj 
w hile  the  patient  is  young,  he  will  probably  fooii 
learn  to  dired  both  his  eyes  to  one  objed. 
When  this  power  is  acquired,  it  will  be  eafy  to 
determine,  whether  the  center  of  the  retinae, 
and  points  fimilarly  fituated  with  refped  to 
thefe  centers,  correfpond  as  in  other  men. 

9.  Let  us  now  fuppofe  this  to  be  the  cafe, 
and  that  he  fees  an  objed  fingle  with  both  eyes, 
when  the  axes  of  both  are  direded  to  it. 
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It  will  then  be  his  bmincfs  to  arqnire  the 
habit  of  looking  ftrait,  as  he  w ill  thereby  not 
only  remove  a difagrccable  deformity,  but  con- 
liderably  improve  his  fight. 

lo.  As  the  cafe  mentioned  in  the  ninth  article 
is  not  merely  hypothetical,  but  founded  on  ab- 
folute  fadl,  it  will  be  neccilary  further  to  inquire, 
how  It  happens  that  fuch  a perfon  fees  an  objedt 
at  which  he  is  looking  only  with  one  eye,  when 
both  are  open  ? 

To  elucidate  this  queftion,  we  muft  again  go 
to  experiment,  and  obferve,  firfl:.  Whether  our 
patient,  when  he  looks  at  an  objedl,  docs  not 
draw  the  diverging  eye  fo  clufe  to  the  nofe,  that 
it  can  have  no  diftindl  images  ? or  fecondly. 
Whether  the  pupil  of  the  diverging  eye  is  not 
covered  wholly,  or  in  part,  by  the  upper  eyelid  ? 
thirdly.  Whether  the  diverging  eye  is  not  fo 
diredled,  that  the  picture  of  the  objedt  falls  upon 
that  part  of  the  retina,  where'  the  optic  nerve 
enters,  and  where  there  is  no  vifion?  This  is 
probably  the  cafe  in  a fquint,  where  the  axes  of 
the  eyes  converge  fo,  as  to  meet  about  fix  inches 
before  the  nofe, 

Ti.  In  the  lad  place  we  (hould  inquire,  whe- 
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ther  the  perfon  has  any  diflincfl  vifion  at  all 
with  the  diverging  eye,  at  the  time  he  is  looking 
at  an  objed:  with  the  other ; for  though  the 
perfon  may  be  able  to  read  with  the  diverging 
eye,  when  the  other  is  covered,  yet  when  both 
are  open  it  may  have  no  diftind  vifion. 

The  foregoing  inquiries  are  much  eafier  in 
theory  than  pracT:ice,  and  for  infuring  fuccefs, 
fpme  qualifications  of  mind  are  necefiary  in  the 
patient,  which  are  not  always  to  be  met  with; 
but  a due  attention  to  them,  where  there  is 
opportunity,  will  foon  furnifh  us  with  more  im- 
portant fads  than  we  are  at  prefent  acquainted 
with:  by  thefe  fads  vain  theory  will  be  exploded, 
and  our  knowledge  of  the  laws  of  nature,  with 
regard  to  the  noblcft  of  our  fenfes,  enlarged. 

Of  the  Method  of  Cure, 

We  fuppofe  the  preceding  inquiries  to  have 
been  made,  previous  to  any  attempts  toiv^ards  a 
cure;  if,  in  confequence  of  thefe,  we  find  that 
the  cure  will  not  be  prejudicial  to  the  patient’s 
fight,  we  may  proceed  to  try  any  of  the  follow- 
ing methods ; the  firfl:  is  that  propofed  by  Dr, 
Jurin.  When  the  patient  is  of  an  age  capable 
of  attending  to  the  following  diredions,  place 

him 
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him  diredly  before  you,  and  let  him  clofe  the 
undiftorted  eye,  and  look  at  you  with  the  other; 
when  you  find  the  axis  of  this  eye  fixed  direcflly 
upon  you,  bid  him  endeavour  to  keep  it  in  that 
fituation,  and  open  his  other  eye ; you  will  now 
perceive  the  diflorted  eye  turn  away  from  you 
tow^ards  the  nofe,  and  the  axis  of  the  other  eye 
will  be  pointed  towards  you.  By  patience  and 
repeated  trials,  he  will  be  able  to  keep  his  dif- 
torted  eye  fixed  upon  you,  at  Icaft  for  a little 
time  after  the  other  is  opened,  and  when  you 
have  brought  him  to  keep  the  axes  of  both 
eyes  fixed  upon  you,  while  you  ftand  diredlly 
before  him,  it  will  be  time  to  change  his  pofture, 
and  to  place  him  a little  on  one  fide  of  you, 
and  then  on  the  other,  continuing  the  fame  prac- 
tice ; when  he  can  in  all  fituations  perfedly  and 
readily  turn  the  axes  of  both  eyes  towards  you, 
the  cure  is  effedled;  this  will  be  forw  arded  by 
his  frequently  pradlifing  before  a mirror,  and  by 
having  a friend  always  at  hand,  to  obferve  and 
admonifh  him  w hen  he  fquints. 

Meflrs.  Buffon,  Reid,  and  Darwun,  concur  in 
recommending  the  patient  to  cover  the  good 
eye,  as  the  moft  elfeclual  and  natural  method  of 
cure,  as  by  frequent  ufe,  the  fight  of  the  weak  eye 
is  ftrengthened,  and  acquires  a habit  of  turning 

to 
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to  the  objecfls  which  the  patient  wifhes  to  fee; 
and  the  better  eye  by  lofing  fomething  in  this 
refped  facilitates  greatly  the  cure;  the  inequa- 
lities in  the  eyes  fhould,  however,  be  firft  well 
afcerrained,  becaufe  this  method  will  not  fucceed 
if  there  is  too  great  a difference.  M.  Buffon 
fays,  that  if  the  eye  that  fquints  be  turned  to- 
wards the  temples,  there  is  feldom  any  great  in- 
cqualir\  between  them,  and  that  in  this  cafe, 
the  diforder  arifing  only  from  a vicious  habit,  he 
has  known  the  cure  to  be  completed,  by  covering 
the  good  eye  for  a fortnight  only : it  is  neceffary 
to  cover  the  good  eye  for  fome  time,  in  order  to 
cxercifeand  ftrengthen  the  bad  eye,  that  a proper 
judgment  may  be  formed  of  the  polfibility  of 
the  cure. 

In  the  68th  vol.  of  the  Philofophical  Tranf- 
a^lions.  Dr.  Darwin  has  given  an  account,  of 
which  the  following  is  an  extra(fl:,  of  a very 
curious  and  confirmed  cafe  of  fquinting,  and  of 
the  method  he  ufed  for  curing  it. 

\ 

The  patient  was  a boy  five  years  old,  who 
viewed  every  objed:  that  was  prefented  to  him 
with  but  one  eye  at  a time. 

If  the  object  was  prefented  on  the  right  fide, 

he 
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he  viewed  it  with  his  left  eye;  ifitwaspre- 
fented  on  the  left,  he  viewed  it  with  the  right 

eye. 

He  turned  the  pupil  of  that  eye  which  was 
on  the  fame  fide  with  the  objedl,  in  fuch  a direc- 
tion, that  the  image  of  the  objed  might  fall 
upon  that  part  of  the  bottom  of  the  eye,  where 
the  optic  nerve  enters  it. 

When  an  objed  was  held  diredly  before  him, 
he  turned  his  head  a little  on  one  fide,  and  ob- 
ferved  it  but  with  one  eye,  namely,  that  mod 
diflant  from  the  obje<it,  and  when  he  became 
tired  of  oblerving  it  with  that  eye,  he  turned  his  ' 
head  the  contrary  way,  and  obferved  it  with 
equal  facility  with  the  other  eye,  but  never 
turned  the  axes  of  both  eyes  towards  it  at  the 
fame  time. 

He  faw  letters  which  were  written  on  bits 
of  paper,  fo  as  to  name  them  with  equal  eafe, 
and  at  equal  diftances,  with  one  eye  as  the 
other. 

There  was  no  perceptible  difference  in  the 
diameter  of  the  pupils,  or  their  degree  ot  con- 

tradability. 
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tradability,  after  having  covered  his  eyes  from 
the  light. 

The  foregoing  obfervations  were  carefully 
made,  by  writing  fingle  letters  on  fhreds  of 
paper,  and  laying  wagers  with  the  child,  that 
he  could  not  read  them  w'hen  they  were  pre- 
fented  at  certain  dillances,  and  in  certain  direct 
tions. 

As  from  thefe  circumflances  it  appeared  that 
there  was  no  defed  in  either  eye,  and  that  the 
difeafe  was  limply  a depraved  habit,  there  was 
great  room  for  hopes  of  fuccefs  in  the  cure. 

For  this  purpofe  a proper  gnomon  was  made 
and  fixed  to  a cap,  and  when  this  artificial  nofc 
was  placed  over  the  real  one,  fo  as  to  projed 
between  his  eyes,  the  child  rather  than  turn  his 
head  to  look  at  oblique  objeds,  began  to  view 
them  with  that  eye  w'hich  was  next  to  them;  the 
father  of  the  child  dying,  the  cure  was  negled- 
ed  for  fix  years,  and  though  the  habit  was  fo 
confirmed  as  to  leave  little  room  for  a cure,  the 
fame  phyfician  being  called,  he  again  attempted 
to  remove  the  deformity  by  a fimilar  con- 
trivance, 
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A gnomon  of  thin  brafs  was  made  to  hand 
over  his  nofe,  with  a half  circle  of  the  fame 
metal  to  go  round  his  temples;  they  were  covered 
with  black  filk,  and  fixed  by  means  of  a buckle 
behind  his  head,  and  a crofs  piece  over  the 
crown  of  the  head ; this  gnomon  was  worn  with- 
out inconvenience,  and  projefled  before  the  nofe 
about  two  inches  and  a half.  By  the  ufe  of  this 
he  foon  found  it  lefs  inconvenient,  to  view  all 
oblique  objeds  with  the  eye  next  them,  inftead 
of  the  eye  oppofite  to  them. 

After  this  habit  was  weakened  by  a week’s  ufc 
of  the  gnomon,  two  bits  of  wood,  about  the 
fize  of  a goofe  qudl,  were  blacked,  all  but  a 
quarter  of  an  jnch  at  their  (ummit.  Thefe  were 
frequently  prefented  to  him  to  look  at,  one  being 
held  on  one  fide  of  the  extremity  of  his  black 
gnomon,  and  the  other  on  the  other  fide  of  it. 
Ashe  viewed  thefe,  they  were  gradually  brought 
forward  beyond  the  gnomon,  and  then  one  was 
concealed  behind  the  other;  by  thefe  means,  in 
another  week  he  could  bend  both  his  eyes  on 
the  lame  objed,  for  half  a minute  together,  and 
by  continuing  the  ufc  of  the  fame  apparatus,  he 
was  in  a fair  way  of  recovery,  when  the  paper 
was  written  for  the  tranfadtion. 


FINIS. 


' *4  • >" 


•'  > * 


. ' iS^Tfrvi 

> : . - i.  ■?>  . V 


. * ’'  ’'  **’’^*7  ».' 


.'S^i  •?;-  ■-*■- 


.;  v:- 

r "P? 

' l.  •..>:'*^ 


/ ii^y  itrVT/- 

\ *'.4 

•^>  r.  : ' 


1 • 

* 

\ 

IV 

. i*  ' 


.;v-^fAj  ' L:v^  -•  >w/»s-.  J; 

: ' T jj',1 -tiV"  ■ '■;  V /:  f 


•vT 

. f - • *f  JT.  ' k 

.^  . ..  ' i ^ -•■  . .•  • . >J 


»»  • t , , ^1 

' i . '.  ::Qi  tX:)n  :j'  • j 

f<i  *.  "'■  « 

• ^ * i ♦ 


• V •■ ,' 


/ 'jTL^  -j*  : ;: 

. *^'  -V 

■Tv.;;'  ';'»-?f  Jj  V -1!  < ..■>  r (.  ; -a-,  >?<  * 

^ r‘ ":>>.*  '".vV?  I^-'.' W^’/- r7'  !»»• 

1/4  ’ t *•,>»■!•■  ^ ^ ^ .i'  ' ' "'KW  >■ 


> .'■  y 


'f- 


' tr. 

u'- . 


;:  wid  !•>;  ,?  »:  ^-■  .5^ 

.-vv  '*  >fi  ' f ',5-  ' ^>''<  ■- • >■ 

'■  ■ ’ ’ ^ ■,  . ' . . ' <f  , ' 

r 'y-  ^,Mid  u-  ■. 

''^.;  'i'  .'  r ' ^ 

.,  H. ; :^rr  d:  .vv-'.'  ^ >*•■-  • 

r . » ' • ^ . - 

' • -.r  Win. / o .■^'■-  - ;-.';’r-  ': 

':•'  ' * K’.' 

,'  ■ ii?:  If-vi  ^ 

' » 

1-  » • ■ -•  •'■■.■■  'T 

* * . ’ ' ■ *' 


rl 


: ■ : ■ • i 


'■  , , V ",»■ 

J.  * •# 


*i  . 


t.  . 


<5^:: 


.^'(v 

i^‘- 


' 'ISiU-  J . 

- 

Ji 


% -iiW 

'rf  *'  ‘. 


'/ 

• “ . 


:■ 


A 


% 


o.  • 


V 


N 


4 


* 4 

W • 

' *.  * 


4 


t 


\ 


{, 


# 


4 


/ 


K 


< 


r^‘ 


. I 


